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Cabinet Work 


For Offices, Stores, or Banks, m any wood or 
style, at lowest living prices for FIRST 
CLASS WORK. 


DESIGNS FURNISHED, 


if required, and estimates given. 


Roll Top Desks, 


on hand. Equal to any other manufacture, 
and lower prices. 
send for Catalogue. Correspondence solicit d 
D. A. JAMES, 
25 218 W. Market Street. Akron. O. 











aX ago 
Tot Peruan -BOSTON®/ MASS- of TO-DAY - | 
DAVIS & HUN’, 147 Ontario street, 
Sole agents for CLEVELAND. 
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STEAM - 


CHEAPEST *..! 





CLEVELAND 


p Mined Glass ad 


No. 99 and 101 Public Square, 


Cleveland, O. 


EMBOSSED, CUT 
~~ and'all kinds of Colored Glass. 53 








The Cummer Engine 


Was awarded tne 


GOW IMA 


| At the Cincinnati Exposition, and a SPECIAL PRIZE for extraordinary 


merit. Also 


THE HIGHEST MEDAL 


At Louisville for the BEST Automatic Engine. 
SEND FOR 150 PAGE CATALOGUE No. li. 
SUMMER BSIVNGInN=E co., 

: CLEVELAND, OHIO. 


BRASS WVBRING MACHINERY. 


12-inch and 16-inch 


ADDRESS 








2-Spindle and 4-Spindle. 
Valve Milling Machines, 


Speed Lathes, with set over and quick 
return on Foot Block. 


.. Slide Rests and 2-Jawed Chucks. 
= Revolving Chuoks for GlobeValves 
= SMALL TOOLS AND FIXTURES. 


WARNER & SWASEY, 
91 CLEVELAND. 0. 


REEVES BROTHERS, NILES, O., 


MANUFACTURERS OF ALL KINDS OF 


Bas I = ls as 


Blast Furnace Stacks, Iron Buildings, Roof Frames, and Plate and Sheet 
Iron Work o every description Also, Dealers in New and Second-hand 
Engines. A stock of Engines and Boilers always on hand. 

Write for Prices ll 


De ntakatalet alti ora 
Lwaatines., 
Bradcial Drills, 


Manufactured to 


Standard Gauges, 
with 
SPECIAL MACHINERY. | 
Ev machine belted and 
babar: 
G.A.GRAY,Jr.&CO., 


N.E. C. 8th & Sycamore, 
CINCINNATI, 0. 1 















. Monitor Lathes, 


FOR SALE. 


Planing Mill Outfit. 


40 Horse Power Engine, 
with Boiler and Connections. 
2 Surfacing and Matching 
Machines. ; 
1 Surfacing Machine. = 
1 8inch Moulding Machine — 
to mark 4 sides. 5 
Sash, door and blind ma- 
chinery, shafting, hangers, pul- 


_jleys and belts... Will sell any 


piece seperately. 
|| Apply to 1. H. PRATT, 
15 South Pah asd Street, Cleveland, 0. 


A.Northrop&Co 4 
SHEET IRON ROOFING, 
ohne qelter ane CEILING, 





for Roofing and Siding. 
No. 9 First Avenue, 
PITTSBU GH, PA. 
86” Send for Circular. a 





Send for Ca .alogue of the 
FIRMENICH 


Saltty Steam Boiler, 


Addrese 


Geo. C. Morgan & o., 


Room 16, Major Block. Chicago. 


| 








THE GIBBS PATENT “IMPERIA™ 
Stee!, Cast, and Chilled PLOWS. 





EQUIPPEPR WITH JOINTERS, 
Ww 
eer . ae 


steel i “4 
— u ; 





“tts tae 


MANUPACTURED BY 


BUCHER, GIBBS & CO., CANTON, © 





JOHN ms PATTERSON, 


_ Civil Engineer, 


Room 54 ARCADE. BUILDING, 
CLEVELAND, 0 


Bridges, Roofs, Turntabies, and Hydraulic 
Machinery made a specialty. 








ommenel 








Akron Sewer Pipe Agencv. 


—— REPRESENTING —— 


Akron Sewer Pipe Co, Hill S. P. Co., Buckeye S. P, Co, and Robinson Bros. & Ce 


MANUFACTURERS OF 


Cee 


¥ BRANCH 





“Standard” Akron Salt Glazed Sewer Pipe. 


{We guarantee our Pipe tobe the “Best” made in America. A liberal discount to the trade. 


SEND FOR PRICE LIST. 


Capacity, 5,000 car loada_per year. 
Office and Works et Akron, Ohic, U. 5.4. 12 















And CRIMPED IRONS of * arious designs ; 
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THE LARCEST PATTER SHOP WEST OF NEW YORK, 


GOBEILLE PATTERN WORKS, 


Telephone Xo. 04. “19-27 Columbus Street, CLEVELAND, 0. ™ | CLEVELAND TWIST DRILL CO, °°ci.t.tna'o. ona tor cnawben 


TSS EIS ALoH 


Water Motor 


16 THE BEST MADE, 








Ludiow’s Patent Stop Valves. 
McINTOSE, GOOD & RUNTINGTON, Arents. 


ALSO, JOBBERS OF 


Hardware, 


———— 














because it is the WEEKL 

y sd Vou. X 
MACHINISTS’ TOOLS | Dost Eiconomical. — 
AND SUPPLIES, Bend for a Samabas, THE KIMBALL he I ra 

Gas Pipe and Fittings. | ARMSTRONG’S IMPROVED ADJUSTABLE STOCK and DIES eae! 





Tapped to Standard Gauges 
Adjustable to all variatious 


BENET PR. WORTHING TOW _[inimesize of nttings. Gan be 


resharpened without draw- 


HYDRAULIC WORKS, - grinding ‘thom. Fossesstag 


Fiat advantages appre- 


116 & 118 Superior Street, CLEVELAND, OHIO, FOR PIPE AND GOLTS. engine i 

















i ir- 
ae pas oy sei Price Livt sent free 
Steam Pumps aud Pumping Machinery for all kinds of service, on a ce i 
Branch Office 223, 225 River street, - . - i CLEVELAND, OHIO, F. ARMSTROANC, 
Bridgeport, Conn. 
E. H. JONES, Manager. New York Office—182 Church Street. For sale by Worswick Mfg. Co., Cleveland, Ohio 
The Flammang Injector. NOVLETY AAT ya 
THE LATEST, ; 
MOST IMPROVED, SIMPLEST. Men’s and Boys’ fine styles 
always on hand. 
MOST ECONOMIC A ; 196 Superior Street. 71 
BOILER FEED 4lligator Wrenches, 


R PIPE A ND I % 
In the Market. Will lift water 26 feet, and work i ND ROUND IRON 


AS WELL WITH HOT AS COLD WATER. 


Cannot stop up or corrode. Always ready. Every 
Injector guaranteed to do-what it is sold for,— 
Lifting or Non-litting. 

Sen tor Price List to 


'FLAMMANC INJECTOR CO., 
44 Atwater Block, or 66 Center Street. Ss. A. SMITH, 
CLEVELAND, O. 33 164 Lake Street, Chicago, - 








Agent for the Western States. 


Th “Ll” Sun Pam, |i The Middlebrook Post MFO = ee Gas Engine 


































PATENT —— su 


Started Instantly. yoann Fire 


RAICT BY 
oie to build. No Boiler to watch 


10g AND| ) WES i LARNE 
The BEST inde- 


















Py nN A Noengineer required. No 

ve woah SET Ag LWRE af A lV, CLINE coal nor ashes. No water 

ye and eee é Fr patter needed. No Danger of 
pumps in 12 sizes. : FASOoL ENG rh AWN oe losién. Sizes \, kK, de 







1 horse power, (actual |. 
"The most convenient and 
cheapest Motor for smali 
gay a ever made, Just 
e thing for Printing Offi- 
ces, Laundries, Jewelers, 
Saddlers, Coffee Mills, 


Also arranged with 


extensions for am 
wells, 7 
send for our Boil- i 
er Pump rem, 4 } 
m4 } 


showing over 































different kinds of b | | ' away IAI eT AN JM Small Shops, ete. 

™ } } } Lif ‘ y | 1 \ it Ps, 
gece ee | | Ho ello | | i} \ MAC aah ante __ SOMBART GAS ENGINE Co., 
Manufactured by HARTFORD, CONN. 

















THE GOULDS For sale in Cleveland by 
MF'G CO., - 1. H. Pratt, 
Seneca Falls, N.Y. == 08 5 South Water Street 
Warehouse 15 Park 
— Place, New York. . IP PATA 
aye) 
Manufacturers of Hand and Power Pumps, = » B U C K EY 3 r UR CES 


Hydraulic machinery and Iron goods. Cata- 
logues furnished upon application, — 


sf spondence solicited. ? 436 i i ss & 3 . = < . i F EC TRO 1 Y P| N G 
3 = Pie ; . , . ‘ a X OCOTYPIN We 
Vie | AA vENGRAY! 


10 FRANKFORT ST.. 


CLEVELAND. O. 
Mention this paper. 



















Factory : Providence, R |. 















OFFICES: TOLEDO WIRE WORE > 


220. Franklin-st., Boston, Mass. 3 
228 Lake street, ‘Chicago, Til. 3 yPstonbe eee Me 


=e A LLSOD ct CcO|i Coal Screens, 


WIRE BANK RAILING, 
Cleveland, O., 


Wholesale Dealers in PLANIL STAN DS, 
PINE FRIE PROOF LATHING, &(. 


238 Summit Street, TOLEDO,O. 
AND 


, ! HARDWOOD Queen City | Pattern Works. 
‘LUMBER. Patterns made to Order 


Worked and Rough Lum- 
ber of all kinds alwayson, For Machinery, Stove and Architec- 

































JAPANS. DRYERS, 





























r hand, d Also, Shingles. ‘ 
Correspondence Solicited. Taste hs, So. oe 7 tural Work 
Sash, Blinds and Mold-| 2 ALEX. D. CUNNY, 
ings 


120 & 122 East.2d Street, CINCINNATi, O 


¢ 
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Indedepencent Condensing 
Apparatus. 

The economic result to be obtained in the consump- 

| tion of fuel by the application of a cond enser to a steam 

It is represented either in 


Worthington 


engine is well understood. 











a reduction of the amount of fuel used or in a corre 
sponding increase in the effective power of the engine. 
The apparatus shown in the accompanying illustrations 
is constructed on an entirely new and patented princi- 
ple. It is extraordinarily compact, durable, simple and 
reliable, and can be applied to any engine by means of 
ordinary and inexpensive pipe connections. 

The usual form of air pump attached to and run by 
main engine is not adapted to many situations where 
the independent form is entirely applicable. With the 
former the injection water must be within suction dis- 
tance of the main engine: a requirement often imprac- 
ticable. It is limited also to a comparatively slow 
piston speed. Its proper attachment to high speed en- 
gines, therefore, involves the employment of gears or 
belts that are generally undesirable. The independent 
condenser is free from these objectionable features. It 
can be located a considerable distance from the engine 
at any convenient point near the water supply, the ex- 
haust being conveyed to it; and its running is not in any 
way affected by the speed of the main engine. 

In marine practice the air pump when driven by the 
main propeller engine, is liable to serious derangement: 
The compactness and efficiency of the independent 
form, combined with its ability to maintain the vacuum 
constantly whether the main engine is running or not, 
especially commends it to this service. When applied 
to vacuum pans it will be found equally as effective as 
the cumbrous and expensive air pumps usually em- 





ployed. 








The cut on this page represents a full view of the| 
Worthington Independent Condensing Apparatus, above | 
referred to. The pipe carrying the steam to be con- 
densed is attached to the large flange seen in upper 
part of cut, and the injection pipe to the smuller flange. 
This latter opening must not be more than 25 feet above 
the water supply. The pump has all the essential fea- 
tures of the ordinary Worthington engine, but has been 
constructed with especial reference to the demands of 
It is, like all other forms of Worthington 
Its stuffing 


this work. 
pumps, absolutely positive in its action. 





boxes are water packed and its valves are kept flooded, 
thus reducing the amount of air leakage toa minimum. 
The upright condenser is attached directly to the top of 


Ltn 


| CG 














WORTHING TL IN’S INDEPENDENT CONDENSING APPARATUS—Fie 


the pump, the water being delivered down through 
ample water way. The valves are conveniently reached 
when desired by means of the hand holes shown. 

The operation of ihe condenser is as follows: The 
pump is started by simply opening the throttle valve. 
The exhaust steam is not permitted to enter the con- 
denser until the vacuum produced by the motion of the 
pump. itself draws the injection water from the supply 
through the smaller pipe into the condenser. The 
exhaust steam from the engine or vacuum pan is then 
admitted through the larger opening, and, as it meets 
the injection water in the condenser, it is at once con- 
densed, and the required vacuum produced. 

Owing to the peculiar construction of the condenser, 
the force with which the injection water enters it is suf- 
ficient to drive the vapors down into the suction chamber 
of the pump, where they and the water are drawn 
through the valves and delivered by the pump out into 
the atmosphere at the lower opening shown in cut, 

Two applications of the condenser are shown on the 
two succeeding pages—Fig. 2 showingit applied to 
vacuum pans and Fig. 3 showing relative positions of 
engine, condenser, tank, cistern, etc., in shop. 

One of the principal and most important advantages 
that the Worthington condenser has, is that it is impos- 
sible for its injection water to be drawn into the steam 
cylinders of the main engine. The serious danger of 
“ flooding” is entirely avoided, without the use of floats, 
safety valves or other automatic contrivances common to 
others and which are liable to become inoperative from 
disuse. Should the pump be stopped during the action 
of the engine, the vacuum would be immediately de- 
stroyed, and the injection water would consequently 
stop flowing. The exhaust steam would then pass un- 
obstructedly out through the pump valves, or through 
the injection water pipe. Mr. E. H. Jones, manager, 
Cleveland, can be addressed for further particulars. 

(Bi BER. od hd Faakes 
A Marvelous Miniature Locomotive. 
Youngstown (O) News- Register. 

Mr. Case, of Franklin, Pa., who 
Charles Swap, at No. 19 Stafford 
completed a beautiful specimen 
skill. minature 


is visiting Mr. 
street, has just 
of mechanical 
Mr. 
and 


a 


viz.: a locomotive. Case is a 


withal 
machinist, 


watchmaker an 
He has 
engaged on 
this little piece of ingenuity. 
and 
of 
complete 
the 
ward end of the pilot to 
of 


is six 


excellent 


been ten years 


The Jocomotive tender is 


gold 


made entirely and 


silver, and is in 
for- 
the 
the 
one-quar- 
the 
pounds 
The 


by 


every detail. From 


rear end the tender 


distance and 


ter inches, and entire 


weight is two and 


two ounces. machine 


the 
pumps drawing one drop of 
water The 
the regula- 
tion reflection, the bell, the sand 
the 


in a 


runs propelled sleam, 


at a time. head- 


light throws out 


box, whistle 


every 


of 


is a 


thing 
being state 
There 
water gauge, throttle, 
brake and in fact all the pieces 
to a full- 
Mr. © 
tested the little locomotive before 
a number of 


practical 
perfection. steam 


gauge, a 


and parts necessary 
fledged locomotive. ase 
friends yestereay 
and 

result, 


was delighted with the 
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Belts and Valyes. 
It seems unaccountable that a scientific man 
orin fact any practical man should argue in 
favor of running a Jeather belt with the flesh 
side on the pulley, but for a long time that was 
the general custom, and those who had seen 
them running in that way all their lives object- 
ed to any change, principally because a belt 
looks better with the smooth side out, hence if 
they found one running the other way, would 
turn it to suit this notion. One of the veteran 
manufacturers of leather belts (now deceased ) 
stamped on the hair side of all his belts, “ Run 
this side on the pulley,” but the force of habit 
was too strong in many cases, and this caution 
went unheeded. It is generally admitted 
(writes the Industrial World) that the smoother 
the surface of a pulley is, the closer a belt hugs 
and the more effective it is; this being so, why 
does not the same principle apply to belts? 
The smoother the surface of the belt the more 
perfect the contact, and as a matter of course 
the greater the friction and the more work it 
will perform. Yet we have heard very scientific 
men argue to the contrary, out wheth- 
er for the sake of controversy, or 
from a sincere belief that it is so, 
may be left for conjecture. 

Another absurdity needs to be 
spoken of, and that relates to the 
manner of placing steam valves. A 
great deal of steam fitting is done 
by thoughtless and incompetent 
workmen, and of course without any 
system. We have found in large 
establishments where an enormous 
number of valves were in use, that 
some uf them were placed one end to 
the steam and others the opposite 
way. In not a few cases we have 
found them all placed so that the 


capability of noting details while dealing with 
general facts.” 
The manager ofa machine shop ought to be 


(he ought to know wherein the improper pro 
portion between them exists, if it does exist. 
The little daily wastes of oil, of files, of slow 


balance sheet at the year’s end. 
a good mechanic many of these leaks in the 
productiveness of the shop would be unnoticed 






































steam entered against the under side 
of the valve, so that when the valves 
were closed the pressure of steam 
was constantly against the valve 
tending to force it open and causing 
it to leak. The proper way is to a!- 
low the steam to enter in such a 








manner as to press down the valve 








which, when closed, the pressure of 
steam helps to hold down. It is 
urged as an objection that it is 
hard on the valve to open it against 
the pressure of steam, but this has 
no force except while the valve is 
closed, for the instant it is opened 
the pressure is alike on both sides, 
or as much more on the under side 
as the area of the valve-stem on the 
upper side. ‘Thus there is no force 
nor reason in any argument for plac- 
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ing the under side of the valve tothe 2/77, 
steam entrance. Uti 

One of the outrages on consumers 
is the placing inferior and imper- 
fectly made steam valves on the 
aarket. There ought to be a penalty 
in such cases. A leaky valve is an 
abomination. Reliable valves should 
be ground to seat, and the stuffing 
boxes packed and ready for use. 
ee — — 

Machine Shop Management. 

St. Louis Mechanic, 

Our own idea of a machine shop 
is that the money made out of it is 
always made because the mechanical 


manager of it is always sharper than other! The actual cost of the 


people. We have known a few machine 
shops to make money at the head of which 
were no skillful mechanics, but to manage 
successfully we need mechanical men with 
business qualifications. 

There are competent mechanics, industrious 
workers, judicious overseers of men, and ¢ca- 
pable layers out of work, who have had little 
success financially in the business of conduct 
ing ashop. Yet the ordinary observer would 
suppose that these enumerated qualifications 
comprehended all that is necessary to success. 
But there is one other qualification without 
which all these are of no avajl in business; 
and that is the faculty of conducting a business. 
This faculty may be considered a natural gift 
rather than an acquired qualification, but there 
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are living evidences and examples that it may 
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be acquired. It consists, in one phrase, in “ the 


able to sum up business at least one a week, the | °"" . 
salient facts-of expenditures and income, and | *° !9¢rease its output to 90 or 100 tons per day, 


feeds, of loose and slipping belts, of temporary | 
tinkering, of fussing about a job, and other un-| this city, turned out 800 tons of merchant 
named wastes, all using up time and delaying | metal and the Etna 777 tons—{New Cag] 
the progress of work—all should be noticed by | (p 7 
, ; : (Pa.) Guardian. 

him. The correction of these slight errors | 

would be sufficient, sometimes, to change the Ww 
Unless he is| 






ee | 


Among the Blast Surnaces, 


| Br the recent addition of stoves, 


| 


the Gen 
furnace of the Shenandoah Iron Co. is expected 


| THe Quinnemont furnace, coke works and 
| mines, at Quinnemont, West Va., have been 
'shut down for an indefinite period. 


In one week recently the Red Jacket furnace 


able 


No. 4 blast furnace of the Pennsylvania Steel 
Vorks, Steelton, recently relighted, has a capa- 
city of 200 tons per day. 

MontGcomery Furnace, at Port Kennedy 


| 
| 


because he could not see them, or seeing them| Montgomery county, Pa., has shut down, after 
could not understand 
remedy. 

But all these requirements do not compre- 
hend the entire qualifications necessary to the 
successful manager of a machine shop business. 


them or suggest a 'a constant rnn of three years. 


| Onty one stack of Dunbar Furnaces is now 
in blast, stack No. 2 being out for repairs. [py 
a recent week stack No. 1 turned out 570 tons 
of pig iron, a large output for a furnace of its 
size. 
Tue charcoal turnace of the Elk 
Rapids Iron Company completed ou 
the 19th of January its ninth blast, 
The total time run on this blast was 
503 days, and the following figures 
will show the manner in which the 
furnace has been working: Total 
amount of iron made 23,012 tons: 
average per day, 45 tons; best week’s 
work, 383 tons; best day, 57 tons. 
The furnace measures 47x11 4 feet, 


Tae Lowmoor ( Va.) furnace con- 
tinues in blast, making her average 
yield of 115 tons of excellent iron 
daily from the brown hematite ores 
gathered in the mountains surround 
ing it She has made upwards of 
60,000 tons of metal since blown in, 
and appears to be in as good con 
dition as when litup. Her highest 
daily yield has been 131 tons, and 
her highest weekly yield 851 tons. 

Tue old smelting furnace and 
forge near Greenville, N. C., where 
the iron for the barrels of the guns 
used in the war of 1812 were made, 
are still standing. The ore from 
which this iron was made is slightly 
different from that found in any other 
section of the country, and is par 
ticularly suited for gun barrels aud 
other articles to which toughness and 
smoothness are prime requisites. 

Lucy Furnace No. 1, of the Lucy 
Furnace Company, Limited, is being 
changed so as to correspond with 
No. 2. The diameter of the bosh 
will remain at 20 feet, but the height 
ofthe furnace will be made 90 feet. 
The resuit, as in the case of No. 2, 
will be an increased productive cu 
pacity. The hoist for lifting the raw 
materials to the top of the furnace is 
to be replaced with an incline. The 
device will admit of the running of 








WORTHINGTON’S CONDENSER APPLIED TO ENGINE (Fig 


which is usually reckoned by cost of material 
and cost of time used, includes a large number 
of items any one of which is subject to occa 
sional variation. For instance, it would be 
folly to fix the same price on an article com- 
posed of iron, steel, and work, when iron, and 
steel, and labor were at their highest price, as 
when either one or peruaps all were at a lower 
price. And yet this fixed price rule has been 
the method of business of some shop manufac- 


turers who made barely a living profit uader| rule tor calculating the lifting pressures on all 


the more favorable conditions and _ suffered 
heavy losses under the unfavorable conditions. 


1 @ <2 —______——- 


For merchant bars of all kinds which are 


rolled from the pile at one heat, one-fifth more | 96 inches long, we have 20 





a var of from five to eight tons 
capacity from the stock house to the 
top in one minute. The machinery 
is so constructed as to empty the 
car without manual labor, thus 


2) . . a 
i economizing to the extent of six 


production of an article,! men’s wages and doing away with the incon- 


venient manipulation at the top of the furnace. 
—| American Manufacturer. 
LOE RAE OS 
Foundry Hydrau'ics. 
E. Trowbridge, in lion Age. 

The rule given by Mr. Radcliff. in the article 
published in the Iron Age a short time ayo, 
for calculating the lifting pressure on the core 
of the pipe gives the pressure oa the cope, in- 
cluding that on the core barrel. The correct 


cores, when surrounded by the metal, is the 
same as for the buoyancy of all liquids—tie 
weight of the liquid displaced. In the example 





given, the core being 20 inches in diameter and 
12 96 & .7854 


than the finished weight, which is sufficient for|.26 — 7841 pounds lifting pressure on the core 


waste and shearing upon both bar and sheet, 
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Cel 


Grist’ s ton Engine. 


a ee 


High-Speed Compound Vibrating Pis- 


The peculiarities of the high-speed compound 
vibrating piston engine, herewith shown at- 


tached to a fan, are as fo:lows: 


It is very compact in construction, the two 


cylinders, as we!l as the pistons, being in one 
jiece, the steam being first worked in the upper 
“ high-pressure part and then exhausted di- 


rectly into the lower or low- 
pressure part, acting against both 
sides of each piston. Two balan- 
ced valves, driven by a single 
eccentric, are used for admitting 
and exhausting the steam, the ar- 
rangement being such that steam 
ig cut off in both cylinders, and 
that the desired amount of com- 
pression to insure economy and 
smooth running is obtained. The 
cylinders are both steam jacket- 
ed, and covered by a single head 
at each end. 

A vibrating arm is keyed fast 
to the pistons, from which mo- 
tion is communicated direct to 
the crank through the connecting- 
rod, without the intervention of 
crosshead or slides. The crank- 
shaft is of steel, and the crank- 
pin of steel, hardened, all wearing 
parts being made interchange: 
able. The boxes are of babbitt 
metal, cast in a mold, being of 
circular form, and split for taking 
up the wear. The pistons are 
packed with metallic{packing, fit- 
ted with springs to compensate 
for wear. ‘There being no piston- 
rod or similar parts, and all joints 
being scraped, metal to metal, no 
fibrous packing is required in any 
part of the engine. The low- 
pressure cylinder of this engine 
may exhaust direct into the at- 
mosphere or into a condenser. 

Writing to us concerning the 
performsnce of this engine, the 
inventor, Mr. W. E. Crist, of New 
York city, says: “I am running 
a 5arc light dynamo of the 
United States make very success- 
fully with one of my small en- 
gines, lighting E. KE. Garvin’s 
shop basement, which runs all 
dav; floor space, 18/’x20/’; height 


to top of wheel 24'’, and weighs only 450 tbs.|a patent granted in 1766 to one David Maire, 














and described by Casper Schott; 


28 men to work it, and 


height of 80 feet. 


the 5th of February, 1830. 


the invention of a fire escape are found 


it required 
is said to have 
thrown a jet of water one inch in diameter to a 
The first steam fire engine 
of any description was constructed by Messrs. 
Braithwaite & Ericsson in 1829, and was suc- 
cessfully used at a fire at the Argyle rooms on 
The first records of 
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Aluminum for Mechanical Purposes. 
American Machinist. 

In a recent address on Engineering Progress 
Mr. Chas. Latimer, Chief Engineer of the New 
York, Pennsylvania 
tured the prediction that aluminum was de- 
stined at no distant day to replace steel for rail 
and bridge construction. 
in | been made during the last few years in the re 


& Ohio Railroad, ven- 


Great progress has 


duction of aluminum from its 
ores, and we believe the day is 
not far distant when it will be 
used extensivelv in the aris; but 
the hope that it will replace steel 
in positions where great strength 
and durability are required, seems 
visionary. Aluminum is remark- 
able for its low specific gravity; 
for its resistance to oxidation 
and corrosion, and for the high 
polish that itassumes. Tnese at- 
tributes will recommend the met- 
al for many mechanical purposes, 
when its price becomes low enough 
to bring it into popular use. It is 
also likely to prove valuable as 
an alloy, but it has not a high 
tensile strength, which will pre- 
vent its application to the pur- 
poses spoken of by Mr. Lati- 
mer. The metal occurs abund- 
antly in nature in the state of 
silicate, as in feldspar, and its as- 
scciated minerals; also in the 
various clays derived from that 
source. The great chemist, Wohl- 
er, was the first who succeeded 
in obtaining pure aluminum, and 
his process of reduction was 
very complicated and expensive. 
Various chemists labored for 
years toobtain the metal by cheap- 
er methods, but no great improve- 
ment was made in its production 
until a year or two ago, when 
James Webster, a native of Mont- 
rose, Scotland, discovered a new 
process, which has made the ap- 
plication of aluminum to ordin- 
ary mechanical purposes practic- 
able. 
_-- “ee - 

Dynamite Gun. 
American Machinist, 

Since the introduction of 
dynamite and other nitro-glycer- 


ine compounds for explosive purposes, numerous 


It is astonishing the way this engine pulls and|and in a patent granted in 1773 to one attempts have been made to apply their des- 


the steadiness with which it runs. 


opinion that it will make one 
of the best electric light en- 
gines in the world, all on ac- 
count of the close connection 
and light reciprocating parts. 
l am designing a special elec- 
tric light engine for direct 
coupling. The engine I am 
running at Garvin’s will run 
to 1,000 revolutions with the 
greatest ease—of course 
much faster, but this speed 
doing good work. At present 
itis making 500 revolutions, 
the dynamo 1,000. I am also 
making drawings for a boat 
engine which is going to 
revolutionize yachting. Some 
of our most eminent engin- 
eers here in New York, es- 
pecially Government engin- 
eers, have examined my en- 
gine and are very much 
euthused over the results I 
have obtained.” The manu- 
facturers are the Crist 
Engine and Machine Co., 
New York City. 
Re, ARE 


Steam Fire Engine. 


I am of the| Joachim Smith. 








Every Other Saturday. 
Fire engines are said to 
have been 


WORTHINGTON’S CONDENSER APPLIED TO VACUUM PANS (Fig. 3 


They are mentioned by Pliny, a. pv. 70; but 


the first record we have of a 


fire engine is 


invented by Ctesibius, B. c. 250.) established in 1843 in London. 

—__—_—___———r_@ <0 $$$ 
CommunicaTions from practical Men on prac 
that of one used in Nuremberg in 1657, | tical subjects are always desired. 





Six fire escape stations were|tructive force to War operations. 





je 


slabs, allow one third more 


Unless in the 
case of torpedoes all attempts 
in this direction have proved 
futile, principally for want 
of a moderately safe gun to 
throw a projectile containing 
dynamite. Cummon ordnance 
is inapplicable for firing a 
dynamite-charged shell, as 
the shock bursts the explo- 
sive prematurely, and is apt 
to do more damage to friends 
than to enemies. A gun 
which is being tested by the 
United States Government 
promises to throw success- 
fully projectiles charged with 
dynamite. The propelling 
force used is compressed air, 
and the gun is constructed 
specially for that means of 
applying force to ordnance. 
The gun consists of a long 
steel tube with ail the fittings 
necessary to admit air com- 
pressed to the neighborhood 
of 500 pounds to th® square 
inch. A new gun isin course 
of construction in New York 
to which air of 2,000 pressure 
can be applied. 


*e- . a 





To make boiler-plates from 
than the weight 


of finished plate; and for reheating and doubl- 
ing, five pounds to every one-hundred pounds 
more than one thi.d must be allowed, 
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| rareem —— Sees ae — 
| gross of tin whistles manufactured; each manu- | gence, industry and executive ability are more highly ient shs 
'factory to be assessed a certain per cent. for *Ppreciated than in this. * line: 
leach gross produced by it monthly, and divi-| We believe this to be true, but every young ad littl 
|dends to be declared monthly to each manufac. |™&2 should thoroughly test his “bent” anq * adv 
ia =—-- | tory in proportion to the shares held by it; the capabilities before embarking in this important ee Pe 
ESTABLISHED 1868 —SEVENTEENTH YEAR. | amount of assessment to be governed, from profession. If he hasn’t the true mechanical] Sean ; 
Sota to the Menudactarin Scientific, and Mechani- erp redh-g pry Bis weighiin:. before price ot Fie aeadniaie: eben ikreain eect vidinin clerking dis fur 
nal Gakanamts at ye — | whistles—the lower the price the larger the as- THE MECHANICAL POPE. the ama 
ae a |sessment, and vice versa—thus: It is © happy” designation by ‘which « con. plan is: 
PUBLISHED EVERY SATURDAY .)| A’s capacity 30,000 gross, holds 3,000 shares stock. sameeoraey a ib bi D shops h 
———| Be “ 30,000 “ « 3000 « « p y escribes this creature. oes the 
Office—Rooms 30 and 81, Board of Trade Building, Cs “ 30,000 “ “ g000 “« « Ecclesiastical P aie, arrogate to himself the at- i 
Pir diicey:,' ayrel Supposing that prices will not justify all eee re Nae eel sg the Mechan- blunder: 
pears nia three running, and A wishes to close down, B a 2 gl nencacaenpecrrig ee “oP Sabeni: foundry 
alee nly nahin inn | will ran and make 20,000 gross and C will run dit! eabedlng top><Ayorhrmygrenersd oarcolated been set 
Wirson M. Day, - : ° . Editor | and make 30,000 gross. The assessment would 4 tele aa = yring aggre isd a an anti 
Frank N. CARTER, - - - Business Manager | then be say one tenth, or $2 per gross: mt 4 i 1anica s stich as xs am Pla ise heen ma 
: 25 | A, no assessment to pay. ee 8 ping " SxROMAMRAIORS ersinicidal dare tion for 
SUBSCRIPTION, (POSTAGE INCLUDED), | week! 08.98 per Year. | B, $2 per grosaon 20,000 gross - - - $40,000 defy his authority? So has the Mechanical engine— 
B@™ Advertising Rates Furnished on Application. | C, $2 per gross on 30,000 gross - . - $60,000 Pope. Let the unwary writer upon mechanicall at the p 
° 2 = ————— | —______| subjects make but the slightest slip, and then 
— pon eens arene ernment: | , a $100,000 | watch the workings of the mighty intellect hid- Onto | 
To Machinists, Manufacturers and Others. | The sate os be: | —_ den behind the halo that surrounds the brow of ufacture 
ee ee ee| ee. aengd os aetna hinges .* 
aie in part of the country, and all such items will be | C, one-third, \ 33,333.33} made to writhe before him! Argument? The Me- Works. 
promptly inserted in these columns, free of charge. Facts are _—_—_— $100,000 chanical Pope will admit of no argument. His experite 


the only things needed; and all communications should be ac- 
companied with the name of the contributor—not for publi- | 
cation—but as a guurantee of good faith. 

Manufacturers, machinists and engineers are particularly 
reguested to communicate any matters of interest relating to 
their specia.,.es. Noone need be deterred from sending any 
interesting facts in his own language, as all such contributions 
will be properly revised before sending to press. 

ga@y™ When writirg to any of our advertisers, please say 
that you saw their advertisement in the IRON TRADE 
REVIEW 





THE TIN WHISTLE COMBINATION. 

In the language of all the papers, ‘“ combina- 
tions are the order of the day.” From nails to 
cooking stoves, from bolts to window glass, the 
infection has spread. Where it will end no- 
body knows. In the rapidity with which these 
combinations have multiplied, however, one of 
the most important pools yet formed has been 
lost sight of. We refer to the Tin Whistle 
Combination. It may not be generally known 
that the demand for tin whistles in this coun- 
try has fallen off to an alarming extent of late 
years. Whether this has been owing to the 
decline in railroad building or the cheaper 
methods of manufacturing boot-jacks, we are 
unable to state. Let it suffice to say that the 
manufacturers of tin whistles have for some 
time viewed witb alarm the rapid accumulation 
of stocks and their inability to move them ex 
cept at the cost of ruinous undercutting in pri- 
ces. The consequence has been that trade has 
been completely broken up, and a resort to he- 
roic treatment was the only thing left to resus- 
citate this paralyzed industry. 

One of the remedies first proposed was the 
formation of a Tin Whistle Exchange. It was 
argued that the oil, stock, metal and grain 
trades, when to all appearances dead, had been 
stimulated to activity by this means, and it 
could not be seen why stocks of tin whistles 
could not be stored in warehouses, and warrants 
issued, upon the basis of which speculation 
could be carried on and the American youth 
thus led by the apparent scarcity or abundance 
of the article, from day to day, to invest his 
hoarded spending money in this article of prime 
necessity. Against this plan there was such a 
vigorous outcry by those manufacturers who 
controlled the Smith Jones Patent Perforated 
Self#acdjustable Mouth piece (an essential part, 


A would thus receive $33,333,334 for stop- 
ping; B, curtailiug his production, would pay 
an assessment of $6,666.66% in excess of his div- 
idends, and C, running full, would pay an as- 
sessment of $26,666.66% in excess of bis divi 
dends; but both B aud C would receive prices 
sufficiently higher to pay tkeir assessments, 
and make a good profit. 

There can be no dvubt that this plan looks 
well—on paper. The combination is, we are 
assured, well under way, and we serve notice 
upon the small boys of America that hereafter 
they must pay the pooil’s prices for tin whistles 
or go without that soothing item of modern 
luxury. 


Pere es a ae 
THE ELECTRICAL ENGINEER. 

We are glad to witness the growing success 
of the effort in New York to form the American 
Institute of Electrical Engineers. In the hands 


of such men as Messrs. W. A. Hovey, President | 


of the Merchants’ Electric Light Co., of Boston; 
George A. Hamilton, Electrician of the West- 
ern Union .Telegraph Co.; Wm. H. Eckert, 
Superintendent of the Metropolitan Telegraph 
and Telephone Co., and George L. Beetle, of 
the Western Electric Co., the affairs of the em- 
bryo society may safely be trusted, and its fu- 
ture career of influence and usefulness be safely 
predicted. If we may be allowed a suggestion 
provision should by all means be made, in the 
requirements for membership, for the very large 
class of yonug men who occupy the middle ground 
between the stationary engineer and the trained 
electrician. In their modesty they would scarcely 
yet call themselves electrical engineers, but 
they are stuff out of which the coming electrical 
engineers are to be made and will best appreci- 
ate the benefits of such an organization. Re- 
garding the prospects for young men in electri- 
cal engineering, a contemporary truly says: 
The prospects in the future at the present time ap- 
pear to be better in electrical than in almost any other 
branch of engineering. If he is in a position to afford 
it, a young man can best qualify himself for a good po- 
sition by first taking a course in some such ‘institution 
as the Stevens Institute of Technology, at Hoboken, N. 
J., the Massachusetts Institute of Technology at Boston, 
or the Cornell University at Ithaca, N. Y. If not able 
to do this, then the only other way which we can rec- 





it is claimed, of all modern tin whistles) that | 
it was finally determined to form the Associ- | 


ation of Tin Whistle Manufacturers of the | 
United States, upon the following basis: One| 


share of stock to each member for every 100 | 


- 


ommend, is for him to secure a position, no matter in 
what capacity, in some electrical manufacturing estab- 
lishment, or with an electric lighting or other electrical 
company and work his way up. The greater number 
of our most successful electrical engineers have begun 


in this way. There is no line of work in which intelli- 





epse dixit is law; there is no appeal from it. Does 
the Mechanical Pope ever admit. mistakes? 
Away back in the dim vistas of the past it is 
said that he once admitted the truth of a cor 
rection, but nobody dares to refer to that now. 
Theories may rise and fall; encyclopedias may 
come and go; accepted truths of today may 
turn out bascless tomorrow, but the Mechanical 
Pope, like Tennyson’s “ Brook,” “ goes on for- 
ever.” 
MED EES MI er ty ete te Sw oe 
THE“ LIFE” OF ENGINES. 

We would like the views and observations of 
our readers as to the comparative life of old and 
modern steam engines. What is the average 
life of Eastern engines and Western engines of 
the old type and of the high-speed type? Is the 
increase of piston speed desirable in the ma- 
chine shop? Do the repairs and stoppages 
necessary in the case of high speed engines off- 
set the increased number of revolutions obtain- 
edy Should the tendency be toward still 
higher speed? Are the advantages of high- 
speed engines sufficient to cause the displace- 
ment of slow engines that are already doing a 
fair average work? Much theorizing has been 
indulged in upon this subject; what we would 
like is—facts. Engine-builders, steam-users 
and practical engineers certainly have well- 
defined views on the su. ject, asthe result of 
tests and experience—let us have what they 
think and know about it. If these views can be 
gotten on a postal card, all the better; but, in 
any event, let us have them. 


sciatic ances 

ACCORDING to a recent report by Consul 
Lange, of St. Stephen, N. B., Canada during the 
last fiscal year imported coal and coke valued 
at $6,389,804, and manufactures of iron and 
steel to the total value of $13,714,636, that 
being the largest item in her imports. Of course 
the United States and Great Britain furnish 
the great bulk of imports, Great Britain lead- 
ing with $99,197,682 worth, aud the United 
States closely foll »wing with $97,701,056 worth. 


~- ree 

We had much pleasure in personally inspect 
ing, the other day, the excellent system of in- 
dexing and preserving machine shop drawings, 
described some months since by a contributor 
to these columns. Aside from the saving of 
time in looking up the drawings desired—an 
item of prime importance—the system com- 
mends itself for the care which is thus taken 
to preserve them in a neat, clean and conven- 
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CRUDE OIL AS A FUEL. 


ee () 


‘ent shape for reference. The added clearness 
of lines obtained by varnishing is well worth 


the little extra trouble it taken, not to speak of | pyppLing IRON WITH FIRE FED BY PETROLEUM. 


the advantage of having a surface which can at | 
any time be washed. Quite as much care is) 
taken in finishing the duplicates in blue pro- 
cess furnished the shop foremen, and altogether 
the amount of time and vexation saved by this 
plan is so great that it is a wonder many other 


shops have not adopted it. 
— ——-----—— OF @ we —-- -- - —-— — 
SoMETIMES even practical men make curious furnaces and announcing her desire to com- 





7 


Successful Experiments at the Works of the Union 
Rolling Mill Co., Cleveland. 

About eight months ago there appeared in 
these columns an article by Miss Amanda T. 
Jones detailing her method of buraing crude 


petroleum under boilers and in iron-heating 


SOME NEW POINTS ON GEARING. 

re) 

A Novel System of Numbering—Tables of Safety, etc. 
. BY JOHN WALKER.* 








The method of numbering in this Gear List, 
isa novel one. The number is a combination 
ot some of the elements of the gears. In spur 
and miter gearing, spur and miter mortise wheels 
and pinions, the figures preceding the final three 
figures in a number indicate the pitch in 


eighths of an inch, while the three last figures 
represent number of teeth. For example: Spur 


blunders. We have in mind a well-known plete in Cleveland her experiments, which up|}Gear No. 20040 signifies that it is 24-inch 


foundry where a heavy steam crane has recently | to that time had only been prosecuted in the 


heen set up at considerable expense, yet on such | Kast, and this only partially, owing 1O causes 
an antiquated pattern that no provision has|i2 00 way affecting the merit of her invention. 


been made for changing from fast tu slow mo-| Arrangements were about completed three or 
tion for heavy loads, except by throttling the| four months ago to demonstrate the practica- 
engine—in other words, diminishing the power | bility of her method in a puddling marae ™ 
at the point where it is most needed! the works of the Union Rolling Mill Co., Cleve- 
- land, when, on the night before the avparatus 

Onto has the honor of inaugurating the man-| was to be set up, the entire works burned to the 
ufacture of steel nails, the first having been ‘ground with the exception of a small shed in 
made April 20, 1834, by the Bellaire Nail| which, fortunately, were stored the various ap- 
Works. About $250,000 has been putinto the | pliances to be used in the test. With the re- 


experiment, and it is expected to revolutionize [sumption of these works, within a week or ten 
the business. It is gratifying toannounce that | days past, the second effort was made—this 
the new process works admirably. time with gratifying success. ! j 
- ——— | The apparatus itself is quite simple, and its 

The manufacturers of galvanized iron completed an | attachment to an ordinary paddling furnace 
organization at Pittsburgh last Thursday for mutual | 78S made with very little difficulty. If the 
protection. The officers elected are: Alan Wood, of reader can imagine, without diagrams, two 
Philadelphia, President; George McClean, of Moore- | VETY shallow cast iron pans or receivers, set up- 
of (00 the floor of the furnace; in these pans heavy, 


head & Co, Vice President; Herman C. Mechling, ly fitti f i bi lat vi 
Laufmann & Co,, Secretary and Treasurer. The rules | closely fitting perforated cast iron plates, lying 


; ; , /upon shelves but halfan inch raised from the 
adopted place the making of rates in the authority of | : - 
a ; : bottom; leading to the centers of these receivers, 
the Association and all members are bound in honor to | ty os F P : 

‘a tl The Pittsburgh Chronicle Tel . | from beneath, oil pipes connecting without with 
ong nie uk lapeagitiet : “pp na eresrap” | a tank or barrel sufficiently elevated to give 
says: 1¢ —— ed as strong, inasmuch ithe oil a good head; intercepting the oil-pipes 
as all but one firm, and it isa small one, are concerned. | near the furnace, a small cylinder in which is 
The plan does not necessarily include pooling. The | an automatic valve, which can be set at any 
uniform advance of rates is the first object to Re position to automatically regulate the flow of oil 
attained. eraser jie '—he will have about all there is to the device. 

Tue completed and corrected record of the Innis| Auxiliary, however, to it are pipes for carrying 
Manufacturing Co., Oil City, Pa., for the past seven | exhaust | steam for blast, a bridge wall back of 
months in the building of 20 H. P. 9x12 engines makes | the receivers to detain the flame, and a water- 


the following remarkable showing. | lined arch to protect the burners. 














Month, No. Engines) Month. No. Engines The mode of operation ay also entirely free 

Burt. | Built, | fromcomplication. The automatic valve being 
ee voces BE |Mebruaty. occ > TOL | get, the oil is allowed to flow into the receivers; 
December aR 1 100 April ................. 1%  |ahandful of cotton waste, ignited, starts the 
vanuary ° rit y 


‘Total 221 | fire; the plates become heated,and the oil, fore 

Or an average of very nearly 89 engines per month, | !28 Its way up under the plates, is instantly 
or over 3} engines per working day. The remarkable | #tomized, and rushes up through all the perfo- 
record for April—over 5 completed engines per day or rations—gases, hydro-carbons and all—into a 
| brilliant flame, leaving no residuum whatever 


one every two hours—is worthy preservation and com- | 
petition by other shops. beneath. 
ie ne | Identically these results were reached at the 
| first test made last Thursday (May 1), as wit- 
| nessed by a representative of this journal. The 
of a pressing invitation to seek more congenial quarters | first fire was lighted about 9:30 a, m., but the 
outside, than that which took place in a Jamestown (N. | full heat was notlet on untilsbout 11. At 13:- 
Cc i r é ‘ -95 
Y,) stave mill the other day? From the accounts of the | 0's: te, She: PRrenee Was “onnageS, one vali 
local papers, it appears that a large chain came in contact Pep ting in tee deere ng relate ep 
with a four-foot circular saw, with a result that can bet- | peices and in note face of the fact that it usu- 
ter be imagined than described. Instantly the mill was | ally requires 14 hours to accomplish the same 
full of flying steel missiles; sections of chain were hurled | result in ordinary coal heated furnaces, may be 
in all directions, and, as might be expected, the saw was isaid to be very good as a first test. The pig 
riddled to pieces, portions being imbedded in the wood- | jron melted rapidly, the balling was performed 
work on all sides. Most singular of all, not one of the | without difficulty, and the ball went through 
en or fifteen men in the mill at the time was injured. | the squeezer in excellent shape. Necessarily 
s NT pee eet : | there were some draw-backs: The steam used 
lo the courtesy of Hon. John Anderson, of Kansas, we | for blast was scarcely dry enough, the 
are indebted for a copy of his able speech on ‘ A Postal pressure being only "70 Ibs. at most; 
Telegraph Essential to the Freedom of the American| there was a slight escape of smoke from 
Press and the Prosperity of the American People.” the rear of the furnace when the draught 
~ ~ | was open, and the high wind was not condu- 
_ACKNoWLEDGMENTs are due James M, Swank,|cive to the most favorable test—nevertheless 
Esq, Philadelphia, Secretary of the American|the results were all that could be desired, so 
lron & Steel Association, for copies of five Tariff | far as demonstrating the practicability of pud 
tracts, under the following titles: ‘“Cheap|dling iron with crude petroleum as a fuel is 
l'ransportation a Fruit of Our Protective Poli-| concerned. The economic aspects of the prob 
ty,’ by James S. Swank, Secretary; “ Free|lem_ will require still further experimenting; 
rade not the International Law of the Al | but from the energy, perseverance and intelli 
mighty,” an address by Hon. John A. Kasson,| gence thus far displayed by the inventor, there 
of lowa; “ A Science Based on Assumption,” | can be little doubt as to the outcome. The com- 
hy Hon. W. D, Kelley; and ‘“ How Protection | bustion, it may be remarked in conclusion, was 
Affects the Farmer,” by Hon. Thomas H. | practically perfect; not a sign of smoke could be 
Dudley, seen escaping from the chimney, 


SPEAKING of accidents in mills and manufactories, 
can anyone conceive of a combination more suggestive 





pitch and 40 teeth. 

In bevel gears and bevel mortise wheels and 
pinions, the figures preceding the final four 
figures in a number indicate the pitch in 
eighths of an inch, the following three figures 
the first three figures of proportion between 
gear and pinion, while the last figure, if odd, 
denotes the gear, if even the pinion. For ex- 
ample: In Bevels Nos. 243111 and 243112, 24 
represents the pitch in eighths, or 3-inch pitch, 
3.11 the proportion, and lL the gear and 2 the 
pinion respectively. 

The advantage of this system of numbering 
is, that it always admits of a gear being nu- 
merically tabulated whenever made. 

Another new and important feature, which 
has been introduced in this work, is the horse 
power, expressed for each pitch and our stand- 
ard face, at a given velocity of 100 feet per 
minute, at pitch line, with a safety ofeight. If 
a different factor of safety is required it is only 
necessary to multiply horse power listed by 
eight and then divide by safety desired, the 
quotient representing horse power at desired 
safety. 

The horse power line shafting will transmit, 
with safety, bearings say 8 to 10 feet centers, is 
shown in the subjoined table, from actual tests: 


Diam. of, Horse |Diam. of, Horse [Diam. of Horse 
_ Shaft |Power in Shaft |Power in] Shaft (Power in 
in Inches.| one, ev. jin Inches.one Rev Jin Inches.one Rev 





15-16 008 | 2 15-16 216 7515-16 | 1.727 
13-16 | .016 | 33-16, .272 6 7-16 | 2.195 
17-16 | .027 3 7-16 343 7615-16 | 2.744 
1 11-16 043 3 11-16 424 77-16 | 3.368 
1 15-16 .064 13 15-16 O12 715-16 4.096 
2 3-16 091 4 7-16 .728 8 7-16 | 4.912 
2 7-16 125 4 15-16 1.00 8 15-16 5.824 


21 1-16 166 5 7-16 1.328 9 7-16 | 6.848 








For jack shafts, or main section of line 
shafts, allow only three-fourths of the horse 
power given above, and also provide extra bear- 
ings wherever heavy strains occur, as in main 
belts or gears. 

Horse power belting will transmit with safety: 

















rs 2 Powe sas rse Powe er 100 
wiatn | Horse, Kower, per, 10H wiaen Horse, Foret Bete 
Belt in| - Belt in|- ; ‘ 
Inches. Single Belt] D’ble Belt [[nches.|Single Belt|D’ble Belt. 

] 09 18 12 1.00 2.18 
2 18 36 14 1.37 2,55 
3 2d 55 16 1.45 2.91 
i 236 73 18 1.64 3.27 
i) AD 1 20 1.82 3.64 
6 OD 1.00 22 2.00 1.00 
7 4 1.27 24 2.18 1.356 
8 Py Bs 3 1.46 28 2.55 5.09 
v 82 1.64 32 2.91 5.82 
10 1 1,82 36 3.27 6,59 
11 1.00 2.00 40 3.64 7.27 








To obtain the horse power of gearing: 


Face in inches x square of thickness of Tooth at 
pitch line in inches x velocity. 


Length of Tooth from point to root in inches x 53 
Horse power at safety of 8, ultimate tensile strength 
30,000 Ibs. per square in. Velocity to be in feet per 
minute at pitch line. 
For bevels, thickness, length and velocity, to 
be taken at center of face. For mortise wheels 
and pinions use thickness of pinion tooth. If 
greater margin of safety is desired multiply 
above result by 8 and divide by factor of safety 
desired. 2200 ft. per min. at pitch line for iron 
gearing, and 3000 ft. for wood and iron, are ex- 
cessive velocities, and should be avoided if 
possible. 


* From the Gear List of the Wa'ker Manufacturing Co., 


levelan', O., just issued, 


- @e<« 





SrECIMEN copies of Iron Trape Review free. 
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Hints from Practical Wen. 


To Get the Pitch of a Screw. 
TO THE EDITOR: 

As there are only a few murine engineers who 
can find the correct pitch of a screw, I will give 
you an easy method. First find the angle of 
the blade by placing a board across the hub of 
the wheel (Fig. 1) long enough to reach out to 
the end of the blade. Then place a bevel, as 
shown 1n Fig. 1, with one leg on the blade and 
the other under the board, and this will give 
the angle of the blade at the end. Next 
draw a line A B (Fig. 2) equal to the cir- 
cumference of the wheel, and line AC 
equal to angle of blade. Then draw C B 
connecting A C and A B,; then the length 
of C B will be the pitch. 

All wheels are not alike—some are what 
we call expanding pitch and some decreas- 
ing pitch, but a wheel of a true screw 


should have the same pitch at all points 
of the blade. To find whether a_ screw 
is a true one or usot, get the angle at 


different points of the blade as points 1, 2, 3, 
&e., in Fig 1, using these points as the diam- 
eter of a wheel of that size to get circum- 
ferences from. Then place the circumferences 


on theline A B (Fig. 2) as the lines 1, 2, 3, &c., | 


represent; then if the angles at the points 1, 2, 


C 








2 
oe 





3, &c., in Fig. 1 all terminate at C (Fig. 2), the 
screw is a true one. The lines 1, 2,3, &c., 
(Fig. 2) represent the angles at the points 1, 
2, 3, &c., (Fig. 1). But ifthe screw is nota 
true one, you will have to get the average of 
the different angles. J. A. MorGan. 
CLEVELAND, April 28, 1884. 
oO 


Bo'ts and Threads. 








TO THE EDITOR: 

In taking two bolts 2 inchesin diameter, the 
first bolt having eight threads per inch, the 
second having five threads per inch, which will 
strip the threads first, the one having eight or 
the one having five threads per inch—V threads, 
the nut of bolt bearing 30 tons on each bolt. 
Will some one of your readers answer? Will 
some one also give me the rule for finding the 
tensile strength of bolts: MACHINIST. 


—= () ——_ 


Questions on Combnstion. 
TU THE EDITOR: 


I would like to ask some of your readers to 
tell me if there is any difference in the oxygen 
and hydrogen of the air, having any different 
effict on the combustible gases produced in the 
burning carbon on the! re grates or smoke box? 
Does it require more oxygen and hydrogen, io 
different times, to complete a perfect combus- 
tion of the gases produced therein? If any, 
when does it require the most, in damp, rainy 
weather, or dry, in cold weather or a sultry 
Summer day, morning or night? 

EK. J. HAMMERLEE. 

Marion, O., April 26, 1884. 

—o 
“Galvini” Asked a Question. 
TO THE EDITOR: 

In your edition Vol. 17, No. 13 dated March 
29, I notice a lengthy speculative article on 
the Electrical Theory of Boiler Explosions by 
*Galvini,” in which be shows up some new 
ideas to our school, such as the decomposition 
of the water used in the generation of steam, 
and creating a vacuum in the steam space of 
a boiler while at work, &c. Now with your per 
mission I wish to ask “ Galvini,” through your 
columns, for the benefit of all whom it may von- 











cern and especially for the benefit of the Labor 
ers’ Club, what he means by vacuum. In some 
of a course of papers read before that honorable 
body, we members were led to believe that a 
vacuum is an empty space not met with in 
nature, but a partial vacuum may be formed by 
mechanical means. LABORER, 
CieveLanp, O., April 10, 1884. 


(9) 
Cutting Bevel Gears. 








TO THE EDITOR: 
Some years since, a noted manufacturing 
company in Connecticut, noted, in connection 





with numerous other things, for quict-running 
gearing, received from aman who had repre- 


sented themin a large Western city, a pair of 
bevel gears with an accompanying order to 
suitably cut them for patterns. The company’s 
gear-cultiug department was overcrowded with 
work, and the President, remonstrating with 
their man for accepting the order, inquired: 
* Joe! isn’t there anybody out West who cut 
gears?” Jov’s laconic reply was: ‘Yes! they 
cut what they call gearing, but, when finished, 
itis nothing but indentations on peripberies!”’ 

I am reminded of this incident by the recent 


diagram in your journal for cutting bevel gears, 





| 
| 
| 


| 


which in order to conform to true principles, 
should be “ rebuilt,’ so as to locate the com- 
mon center Cc where center lines through 
the shafts on which the gears are mounted 


would, if extended, intersect; drawing the pitch 
‘cones of each gear with its apex at the said 


center Cc. Then if on these pitch cones teeth 


| be properly constructed, with their working 


and top surfaces (together with the bottom of 
the spaces between them) pointing to the said 
common center, the pinion will be able to “keep 
up with the procession,’ and we “ croakers,”’ 
for the time being, be silent. 


CLEVELAND, April 4, 1884. CC. E. Caurcn. 





EXPERIMENTS UPON IRON AND STEEL. 
BY J. M. ALLEN.* 


When we wish to break a bar of iron, we 
usually cut a channel witha cold chisel around 
the entire bar at the point where the break is 
is desired. This having been done we place 
the bar on an anvil with the channel slightly 
over its edge. A smart blow on the outlying 
portion will cause a fracture which at first 
sight has all the appearance of crystallization. 
Now if we take this same bar and cut a channel 
on one side and subject it tothe same treat- 


| ment with the channeled face up, the crystalline 


appearance will show slightly, in close prox- 


|imity to the bottom of the channel, but the 








main body of the bar will be bent and partly 
broken displaying a fiber with a long silky 
appearance. Now if we take this bar with no 
previous preparation and subject it to the same 
treatment we shall find that instead of breaking, 
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it will simply bend toa right angle or more, 
showing no fracture whatever. 

The question arises why, with the same blow, 
do these different specimens of iron show such 
widely different results? It has been said that 
the blow on the cold chisel disturbed the fiber 
of the iron, weakening it and putting it in 


*The Locom tive. 


cund.t.on to fracture at the point cut. Bein 
desirous of demonstrating this matter, and for 
reasons given below, we obtained a bar of jrop 
1jinches wide and Z inch thick. Instead of 
using a cold chisel we made use of a file ang 
cut a channel around the entire bar—Fig 9 
We then placed the bar on an anvil with the 
channel slightly over the edge, struck the out. 
lying portion a smart blow and it flew from the 
bar like cast iron. The fracture presented 
crystalline appearance—Fig. 3. This experj. 
ment satisfied us that something other than 
the disturbance of the fiber by the cold chise] 
was the cause of this sudden disruption and 
consequent crystalline appearance. 
Some have argued that when the original 
skin of the iron was broken or cut the 
strength was greatly reduced and that frac. 
ture in bending was well nigh certain. 
To settle this theory, we again cut a 
channel around the bar and put it upon 
a planer and p'aned away the surface fr 
some distane each side of the channel until 
the channel was entirely “ planed out” —Fig., 4, 

The bar was reduced in thickness nearly one- 
third, but the “ original skin” of the iron was 
gone. We next subjected tbis to the same 
treatment as described above, and it bent beau- 
tifully with no indication of fracture. This 
demonstrated to our satisfaction that the 
“original skin” of the iron was not, in this 
kind of strain, what saved iron from fracture, 
(It should be stated here that iron of geod qual- 
icy has been broken with an apparently crystal. 
line fracture, where no channeling or previous 
preparation had been made. See Kirkaldy’s 
Experiments on wrought iron and steel. But 
the circumstances were different from those 
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under discussion here). When we bend a bar 
of iron slowly the fibers on the convex or outer 
surface of the bend are disturbed very greatly 
comparatively, and this distention or elonga- 
tion of fiber decreases as approach is made to 
the other side of the bar, where a crumpling of 
the surface fiber will take place. From a care- 
ful examination of the bent portion, the differ- 
eut layers of fibers, so to speak, appeared to 
have slipped or slid one over the other to an 
|extent depending upon the degree of strain 
| brought to bearupon each. Sections cut from 
|the bent portions when examined with a micro- 
|scope show, more or less distinctly, that the 
|laminae and iron threads have become disturb- 
'ed and loosered in their cinder envelopes, 
particularly on the outer side of the bend. I 

'the bendng is repeated back and forth severalf 
‘times the loosening up of fiber is distinctly 
seen without the aid of a glass. Having 
| briefly considered the action of iron fiber in the 
_ process of bending we return to the question of 
‘fracture. Why does the bar break suddenly 
land with a crystalline appearance under a 
| smart blow, at the point marked or channeled 
'with a file? When a bar of iron is bent the 
outer fibers receive the strain first, breaking its 
severity as it is transmitted to those underlying. 
The disturbing force is distributed over tlie en- 
tire portion of the elongated fiber, diminishing 
each way from the point of greatest strain. 
Now it will be seen that by cutting a channel 
through the outer layer of fiber the strain is 
confined to the point where the channel is 
cut. The fiber on either side to the depth of 
the channel is not acted upon at all and exerts 
no influerce as a protection to the underlying 
layers of tiber:; hence when the blow is received 
the effect is confined to the channel, the fiber 
having little or no opportunity to protect itself, 
and it breaks short off. When a channel was 
cutin the bar on both sides and then planed 
out, the bar was virtually restored to its normal 
condition and its behavior was the same as 
when in its original condition. Had we space 
allusion might be made to inferior q .alities of 
iron, where in piling the center portions are 
very poor indeed, while the outside bars are of 
exceptionally good quality. This kind of iron 


Continued on page 279. 
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Wanufactures. 


CLEVELAND. 

{ue agency for the Ludlow valves has been 
placed with McIntosh, Good & Huntington, of this 
city. 

Tue Union Rolling Mill Co.’s puddling de- 
partment started up Monday morning, after a stop of 
two weeks for repairs. 

Mr. E. F. Lurkin, of this city, is about to 
erect a 40x80-foot factory at South Chicago for the man- 
ufacture of lumber rules. 


Messrs. Pickands, Mather & Co. and Tod, 


Stambaugh & Co. have just occupied elegant quarters in | 


the new Merchants’ National Bank building, 


‘Tue largest revolving dome in the world has | 
recently been shipped to the University of Virginia by | 


Warner & Swasey. It is 45 feet in diameter. 

W. R Enyon & Sons have sold two milling 
machines to the Pullman Palace Car Co. Pullman, Ill,’ 
and one to Arms, Bell & Co., Youngstown, O., and are 
building a Deluge feed and coffee mill. 


A sMOKELESS furnace for which great economy 
is claimed has lately been brought out by the Gordon 
Smokeless Furnace Co., of this city. We shall give an 
illustrated description of it in the near future. 

Tue rod mills are working full capacity.— 
The rail mills has been working nights all the week on 
rails weighing 65 Ibs. to the yard.—Every department 
in the Cleveland Rolling Mill Co.’s works is now rnn- 
ning, some departments full and others only partially 
so.—[South Cleveland Advocate. 


Tur F. H. Bullock Bellows & Forge Co. last 
week elected the following officers: President, W. C. 
Rogers: Vice President, C. Burnside; Treasurer, Secre- 
tary and General Manager, F. H. Bullock; Solicitor, W. 
C. Rogers; Directors, F, E. Dellenbaugh, F. H. Bullock, 
Charles Burnside, W. C. Rogers and John Barnes. 

Tue Cleveland Co operative Stove Co.’s loca; 
foundry has not yet been started up, despite the many 
reports vo that effect. The foundry has been put in 
good condition for running, but for some reason has not 
been put in operation. The cheapness attending the 
manufacture of stoves at Chattanooga doubtless has 
much to do with postponing operations here.—[Age of 
Steel. 

So satisfactory has been the work of the im- 
proved hoist and skip ordered from the Brown Hoisting 
& Conveying Co., of this city, by the Edgar Thomson 
Steel Works, that the latter have bought the right for 
ten more. The Ohio Iron Co., Zanesville, and the 
Stewart Iron Co., Sharon, Pa., are also successfully 
working them, and others are speaking of placing 
orders. 

AmonG recent contracts by the McDermott & 
Berea Stone Co. have been the following: Omaha, new 
court-house, 30,000 feet; St. Louis, new exposition and 
music-hall building, 20,000 feet; Minneapolis, new hotel, 
20,000 feet; Traverse City, Mich., Northern Michigan 
insane asylum, 20,000 feet; Lima, O., new court-house | 
10,000 feet; Sidney, O., new court-house, 25,000 feet; 
Marion, O., new court-house, 30,000 feet; Columbus, O., 
custom house, and post-office building, basement (super- 
stucture not yet let); Jackson, Miss., post-office; Ionia, 
Mich., 


contracts 


new court-house. This company also have 


for the stone for several fine blocks and 


residences which are to be erected in Denver, Col., 


Richmond, Va., and Raleigh, N. C. They ship 
from 15,000 to 20,000 carloads of building stone, flagging 
and grindstones per year from their quarriesat Berea. 
—_——_o-——_. 
OHV, 


‘Tue Belfont mill, at Lronton, is turning out 
over 6,000 kegs of nails weekly. 

Tue capacity of the Kelley mill, at Jronton, 
will soon be increased by 40 machines. 

EXTENSIVE repairs are being put upon the 
Big Etna and the Belfont furnaces, at Lronton. 

Tue north wall of the large new starch mill 
Mr. I’. Schumacher is to build on the site of the old city 
mill is progressing rapidly.—[Akron Sunday Gazette. 


Witkins Trick, of Swansea, Eng., who, it 


was said, would build a tin-plate mill in Hubbard, has | 


moved his family there, but done nothing further to | 


The Hubbard Enterprise pre- | 





| 


THE report that the Crafts, Bessie and Wi- 
nona furnaces are to be removed to Buchtel from their 
present locations is pronounced premature by the 
Columbus & Hocking Coal & Jron Co. 


Tue skilled iron workers, says the Youngs- 








town News-Register, who were lured to Portland, Ore- 
| gon, last year, under the promise of fine positions and 
| high wages in the new mill to be built there are return- 
| ing one by one. The mill has not been built and prob- 
| ably will not be in the nest decade if ever. It would 
| hardly be pleasant for another “ agent” from Oregon to 
| visit the Mahoning Valley and offer any workmen posi- 
| tions in iron works not yet under construction. 


EXTENSIVE improvements are being made at 
H. B. Camp’s tile and sewer pipe works. A new build- 
ing, 160x60, three stories high, is being erected to occu- 
| py the entire space from the P., C. & T. track to the C., 
A. & C, The building will have a drying capacity of 
10 kilns per week. During this month 40 car loada of 
pipe have been shipped, 20 on the P., C. & T. road. 
After some farther repairs there will be 7 kilns running, 
holding two car loads each.—[ Cuyahoga Falls Reporter. 


Tue Trumbull Iron Co. has its mill at Girard 
on double turn, with plenty of orders ahead.—The Fan- 
nie furnace at West Middlesex has been blown out, and 
will be relined as soon as possible.—Cartwright, Mc- 
Curdy & Co. are on full time in all departments, and 
the same is true of the mills of the Mahoning Valley 
[ron Co.—Boiler Inspector Getchell during his visit to 
the city the past week cancelled policies on a number 
of boilers, as they were in bad condition and the owners 
would not repair them.—[ Youngstown News-Register. 


‘Tue works of the Portage Strawboard Co., now 
in process of erection at Circleville, O., will, when com- 
pleted, be the largest in the United States. Mr. C. F. 
\fenderson, representing Josiah Gates & Sons, Lowell 
Muss., has just closed a contract with this company for 
belting. The main belt will be 58 inches wide and over 
150 feet long and will be the largest leather belt in 
Ohio. There are several other large double belts 28 
inches wide. Josiah Gates & Sons are well known from 
having furnished the large belts at Pillsbury Mills, 
Minneapolis. 


Smita & Haldeman, Toledo, will, within the 
next few weeks, erect a three story building of 80x120 
feet dimensions. The first floor will be devoted toa 
machine shop in which they will manufacture their ele- 
vators. This firm have recently put up one of their im- 
proved hydraulic elevators for Fred Eaton & Co., To- 
ledo, and one in the Hotel Madison, Toledo. Among 
orders for other elevators which they have just filled 
are the following: Massillon, O., Brewing Co., J. S. 
McConnell, Mt. Vernon, O.; Philip Schmall Bottling 
Works, Toledo, O. 

Recent important orders taken by the Web- 
ster, Camp & Lane Machine Co., Akron, have been as 
follows: For stack No. 1 of the Lucy Furnace Co,, Pitts 
burgh, now rebuilding, a heavy hoist and counterbalance 
and system of charging with skip. The cylinder is 13) 
in.x15 in. and the drum is 60 in. in diameter. For the} 
Isabella Furnace Co., a No. 15 portable hoist, with 10 in. | 
x15 in. cylinder and 48 in. drum, tor their coke ovens; 
also No. 30 portable hoist for wire rope haulage from | 


js » . ae oe | 
The cylinder is 12 in.x15 in., and 


their coal mines. 


there are two 72 in.x30 in. drums. 





e 
IN GENERAL. 


Tue Rand Drill Co. and the Rendrock Pow- 


der Co. notify us of their removal from 240 Broadway, 











| New York, to 23 Park Place. 


One hundred hands have been discharged | 
from the Baldwin Locomotive Works, Philadelphia. A | 
member of the firm states that discharges will be contin- | 
ued until the present force of 3,000 is reduced to 2,000, 
unless new work should come in. 


A BELL was cast at the Vulcan Brass Fuundry 
the other day to be placed in the station of the Niagara 
Hose, in South New Castle. The bell, which is of brass | 
weighed 250 pounds, and is the first ever made in New 


Castle.—[New Castle (Pa.) Guardian. 





By the accession of Mr. D. H. Post, the 
Jamestown (N. Y.) Bedstead Co. has taken a new lease 
of life, being amply stocked with capital, energy and en- 
erprise. The concern gives employment to 55 men and 
in driving times has made, finished and shipped 2,200 








dicts “that something will shortly be made public in| beds ina single month, making an average of a complete 
| the matter.” 


bed in 7$ minutes. At present the works have plenty 
of orders which come from the New England States 
New York, Pennsylvania and Ohio. 


Tue Michigan Saw Works Co., recently burn- 


ed out at Kast Saginaw, have purchased a half block of 
land and will erect new works at once. The building 


| will be 200x54 feet in size, with a front of brick 30x54 


feet and a wooden builning in the rear 54x170 feet. 


Tue Phoenix Roll Co. have just finished and 
shipped to the North Chicago Rolling Mill Co. a train 
of two high grooved jobbing rolls, weighing 18} tons 
each. This surpasses anything in the line of grooved 
rolls now in use in this city.—[Pittsburgh Chronicle 
Telegraph. 

Tue Lloyd Valve Co. of South Bethlehem, 
In addi- 
tion to their specialty of the self-packing valve, they 
will now manufacture fine machinery castings, from } 


1 
pounds to 4 tons, and brass and gun-metal castings of 


have bought the plant of D. E. Pierce & Co. 


every description. 

Tue Babcock & Wilcox Co., New York, have 
just placed with Leishman & Snyder, Pittsburgh, an 
order for 500 tons of open hearth steel. The care 
which they exercise in purchasing material is shown by 
their specification upon which it was ordered, whergin 
they demand that a coupon shall be attached to each 
plate which shall show 55,000 to 65,000 pounds tensile 
strength, with 20 per cent. elongation in 8 inches, to 


| stand bending double, both before and after being heat- 


ed and plunged into cold water, withoyt showing any 
cracks; and theanalysisis not to show to exceed 8-100ths 
of one per cent. phosphorus; steel to be:branded and 
stamped, “60,000 Ibs. T-S.” 


EXPERIMENTS UPON IRON AND STEEL. 


Continued from page 27s. 





presents a good surface, but in bending and 
breaking its inferior quality is readily discov- 
ered. But the experiments which we made, 
were with good bar iron. Now the object of 
these experiments was this: We not unfre- 
quently find boilers fractured along the edge of 
the outer lap of the sheet both transverse and 
longitudinal, and we further find a great many 
boilers where the calking tools have been most 
carelessly used. It often occurs that the cor- 
ner of the tools is allowed to cut a channel 
entirely through the skin of the iron, which 
renders the plates weak at the point, often of 
greatest strain. The immense force in a boiler 
under pressure is little understood by those 
not familiar with the laws of steam, and when 
we take into consideration the fact that this 
immense pressure is striving to force the sur- 
rounding iron into a truly cylindrical form, we 
shall gain some idea of the great strain brought 
to bear along the lap of the joints—the points 
deviating farthest from a true cylinder—and 
the importance of having the iron of the best 
quality and free from all defects by the car less 
use of calkirg tools, or otherwise. The frac 
tures found at joints, both longitudinal and 


| transverse, are brought about by expansion and 


contraction or by fretting of the iron from un- 
easy seating of the boiler in its setting, and it 
will be readily seen that any defect in the iron 
ator near the point of greatest strain is very 
liable to result in fracture. Boilers are some- 
times met with that are at least of one third 
less capacity than they should be for the work 
required. ‘The engine requires more steam 


| than they can easily and steadily carry, hence 


at every revolution the draft is so great that 
the hand of the pressure gauge will vibrate 
through au arc, measuring a variation of from 
10 to 15 pounds. The boiler feels the accumu 
lating pressure resulting from fires fiercely 
urged, and expands to its utmost to accommy 
date it, until the opening ports conduct the 
steam to the cylinder and afford it momentary 
relief. Thus the boiler like a great animal 
* breathes,” and its “respirations” can some 
times be detected by the eye. With this slow 
but continuous process of bending back and 
forth, is it any mystery that boilers finally 
“give out?’ And if instead of good sound 
iron, there are defects at the points of greatest 
strain, need we look for mysterious agen ies 
when boilers rupture—burst—or explode? 
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Market Review. 


IRON ORE. 
Orrice OF [RON TRADE REVIEW, 
CLEVELAND, FRIDAY EVENING. May 2, 1884. 

The past week has developed no remarkable features 
Sales continue to be made for future 
Most of this is 
non-Bessemer as the Bessemer ores are nearly sold up. 
The Republic have not quite reached the limit of their 
capacity, but are so near it that they can afford to hold 
prices firm at $6.50 for presentand $6.25 for future de- 
livery. The Champion have advance to $6.50. The 
price cannot decline, and the disposition is to wait for a 
demand rather than force sales through the medium of 
concessions. Contracts made during April will swell 
the aggregate to the neighborhood of 1,800,000 tons for 
this season’s delivery. While navigation is virtually 
open at Escanaba, and soon will be at Marquette, still 


in the ore market. 
delivery in lots of 5,000 to 10,000 tons. 


ore vessels cannot be expected to arrive before the 
middle of the month. Lake freights are weaker, char- 
ters having been made as low as 90 cents from Esca- 
naba; $1.10 is asked from Marquette and $1,05 is offered 
with prospects of its being accepted, as vessels are not 
much in demand at even that figure. Shipments the 
past week amounted to 20,281 tons, against shipments of 
19,060 tons last week. We quote; 
No. 1 Specular and magnetic Bessemer Orgs per ton $5.75@ 6 
No. 1 Specular (non- Bessemer) ores per ton 5.25@ 
Bessemer Hematites rere ; : 4.75 
Non B.ssemer Hematites ; baw . 4.28 
Menominee Range Bessemer ‘ 5 
Menominee Kange non-Bessemer ; : 4 
The Marqtette correspondent of the Pittsburgh 
Chronicle-Telegraph writes as follows: The season’s 
output, is reasonably certain to be considerably larger 
Persons situated 
so as to be able to speak understandingly, assert that 
the district will send forward more ore this season than 
in any previous single year, and predict that a product 
of over 3,000,000 tons may corfidently be looked for. On 
the opening of navigation a year ago, well informed 
men in this region thought that not over 1,000,000 tons 
would be sent to the market from the Lake Superior 
mines in 1883, More than twice that amount was ship- 
ped, it is true, but the estimates made then and now are 
given toshow by contrast how much reason we have to 
feel encouraged over the prospects opening before us 
for our staple industry. . * . 


than seemed at all likely a month ago. 


To sum up 
the facts in relation to our iron mining enterprises, it 
may be said that the mines are all in the very best con- 
dition for production, a great amount of preparatory 
work having been done during the partial cessation of 
mining work proper which followed the depression of 
last year, and they will meet any demand made upon 
them at current prices, though the ruling quotations are 
not altogether satisfactory. The belief prevails that 
better prices will come with better times generally, and 
that it would be very unwise for Lake Superior miners 
to compel Eastern furnacemen to look elsewhere for 
supplies in the meantime. The mine ewners have 
learned that they cannot control the market in the mat- 
ter of prices, and will not soon again repeat the experi- 
ment attempted last year. The mines have reached a 
stage of development permitting the largest production 
at the least cost; they are, asa rule, capably managed, 
and magnificently equipped with machinery; labor is as 
cheap here as it can be anywhere under the same con- 
ditions; the district is now well supplied with railroads, 
and the mine managers have the sagacity to see the 
value of these advantages and to make the most of them 
in competing with rival ore fields for control uf the ore 
market. 
PIG IRON, 

Pig iron pursues the even tenor of its exceedingly 
dull way, with no recent changes for either better or 
worse. The furnacemen have anticipated the advan- 
tages to be gained by the reduced prices of ore and 
dropped the price of iron, giving away nearly all the 
profits that might have been gained thereby. The de- 
mand is still light and in small orders for monthly sup- 
plies. Just enough orders come in, with a deal of coax- 
ing, to prevent the accumulation of stocks at the fur- 
naces which are in blast. Consumers persistently refuse 
to anticipate their wants and their present ones are not 
great. A gentleman just returned from the East reports 
business dull all along the line. Coke did not go up 
on the Ist inst, according to schedule, and will not this 
month and the chances are against an advance next 
month unless iron improves. Receipts of pig iron the 
past week amount to 957 tons, shipments 35 tons against 
receipts of 843 tons and shipments of 296 tons last week. 





We quote f. 0. b. cars at Cleveland four months: 
CHARCUAL PIG IRON, 


No, 1 Lake Superior charcoal......................- $22.50 @24.00 
No. 2 Lake Superior charcoal....................... 22. 24.00 
Me Re OS eee 25.00 
Nos. 6 and 6 Lake Superior... ................00..48 22 50@24.00 
TOBy Tes i Os Oy Me VION «oie coccncpeterescccccenen .» B4, 36.00 
Southern Car Wheel.... ....... os see ee 24 50@82.00 
BITUMINOUS AND COKE IRON. 
Ne. 1 foundry, all lakeores....... ...............4.. $20. 21.00 
Se NLS. Cada. 5 lh ub dicd ON i.d0s 5 ¥éeebNb 505 208 19.00(@20.09 
No. 1 foundry, lake ores, with cindcr mixture...... 19.00@20.00 
No.2 same........ JIS. REA delay Se edeua seveeseee 18,00@19.00 
No. 1 foundry, native Ohio ores.................... 20.09@20.75 
No. 2same. .. Cesare hes ta secu terent .» 18.00@19.50 
No. 1 silvery, native Ohio ores............ 20.25@2! 09 
No.2same........ een eeehies beh ag EMA Cs <abKS 6H 17.00.19 00 
BOs FOTRY BOPRS,; TOG GNOTG, . 5.65 ies cc ceecccdescens 17. 18.50 
No 1 gray forge, neutral.......... . 16.50@17.50 
ee SNE: i uread Cotes to sieu, sapembeees avaee os 43 20. 1.00 


IRON AND STEEL. 

The market during April has been less active than 
during the previous month. Inquiries and orders have 
become more numerous the past week, however, and 
May promises to bring a decided improvement. The 
past has been a period of stagnation, and stocks have 
run low in the ‘hands of both dealers and consumers. 
The possibilities of a strike, therefore, will create a 
tendency to sort up stocks, and thereby increase the de- 
mand and affect a firmer feeling in the market. There 
have been no visible effects from this cause as yet, how- 
ever. Prices are unchanged, and they are down to 
where there is no margin for change except for the bet- 
ter Nails have been in good request during April, 
better in fact than any other month so far this year. 
The demand continues fair and there are prospects of a 
steady trade throughout the season. 

The Iron Manufacturers’ Association of the West, or- 
ganized during the great strike of 1882, met in Pitts- 
burgh Thursday. The dispute of the Amalgamated 
Association over wages for the ensuing year was dis- 
cussed, it was decided to maintain the demand of a gen- 
eral reduction of 10 per cent. The manufacturers say 
this ends the negotiations so far as they are concerned, 
and that unless the workmen accept the reduction the 
mills will shut down the last of this month. 

WROUGHT PIPE. 

Trere is # very light demand, 

couraging. 


Prospects are not en- 


SCRAP IRON. 
The market continues dull and unchanged. 
is accumulating and demand is declining. 
METALS, 
The local market is very quiet, with nothing new or 
exciting. We lower prices on copper and spelter. 
COAL. 
Summer prices of hard coal will go into effect this 
week probably. Trade is light. 
MACHINERY OILS. 
In mineral oils trade is fair, with no change in prices. 
Animal oils are very quiet. 
CINCINNATI PIG IRON MARKET, 
;Reported for LRON TRADE REVIEW by Rogers, Brown & Co. 
The only encouragement in the pig iron market comes 
from outside sources. Th- local trade is extremely dull. 
Under the suspension of demand, prices have weakened 
somewhat, and are in most grades a shade lower. Re- 
ports from the East tellof a slightly improved demand 
and firm prices. In Northern Ohio the advance in the 
price of coke, brought about by the combination of 
makers in the Connellsville region, and the stiffening in 
prices of Lake ores, lead makers to expect better prices 
Furnacemen state that if they have to 
pay more for coke and ore they can not continue to make 
iron unless consumers will stand the advance. ‘The last 
report shows that of every four furnaces in the State of 
Ohio three are out of blast. There are 19 less furnaces 
blowing ig.the country than on January Ist. In the 
South t is no restriction of output, but rather a 
small increase. Some large sales of Car Wheel iron 
have been closed during the week. There have been a 
few inquiries for grey forge, but the Western mills are 
not disposed to buy much beyond present wants until 
the labor question is settled. Well informed persons in 
Cincinnati think a strike is pretty sure to come, while 
the feeling in Pittsburgh is reported to be that a strike 
will be avoided. Our quotations which are for cash on 
cars at Cincinnati, are as follows (April 28): 


Hot Blast Foundry.—Hanging Rock Charcoal, No. 1, $21 50 
@$23 00; Hanging Rock Charcoal, No. 2, $19 50@22 00; South- 
era Charcoal, No. 1, $20 60(@£20 50; Strong Coke, No. 1, $18 50@ 
1925; Strong Coke, No, 2, $17 50.@§1800; Strong Coke No. 3, 
$17 00@$17 50; Soft Stone Coal, No. 1, $18 50@s19 25; Soft Stone 
Coal, No.2, $17 (0@$18 25. Forge—strong Neutral No.1, mill 
16 00@#16 50; Cold Short No 1 mill, $15 v0@$1600 Car Wheel 
Maileable—Hanging Rock Cold Blast $30 00@$31 00; Hang- 
ing Rock Warm Blast $20 00@24 00; Southern Car Wheel 
{ron $24 50@$26 00; Lake Superior Car Wheel Iron, $24 00@ 
$24 50; Lake Superior Malleab!e Iron, $24 50@$25 50. 
|Reported for IRON TRADE REVIEW by E. L. Harper & Co.] 

No new features are presented in the trade. The 
market continues moderately active, and prices on reli- 


able brands are well sustained. Off grades, when urged, 


Scrap 


for pig iron. 





——— a 
— 


are suffering a reduction in prices. The Possibilities 
of a disagreement between the mill proprietors and their 
men June Ist, will result in an improved demand for 
manufactured iron during the next 30 days. 
as prices current (April 28): 

Havelog Hook Charcsal Ne aoa seaneea a: Strong Qe 
Coke, No. 1, $18 50@$19 00; Strong Neutral Coke, No. 2, $17 


$18 00; American Scotch, No. 1, $18 50@$1960. Grey FORGE 
Neutral Coke, $16 50@$17 00. Cold Short, $16 25@$16 75: Gin 


We quote 


_ Car 
WHEEL AND MALLEABLE—Hanging Rock, Strict) 1 
$2725; Hanging Rock Warm Blast. $4 doses go a 


Superior, Chareoal all gi aces $24 00@25 00; Southern CarW hee} 
Strictly Cold Blast, $26 0X@$26 59. 


CHICAGO PIG [RON MARKET. 

There is no change to report. The market is quiet 
and the demand is confined to small lots. 
(April 29); 

Nos 1 & 2 Like Superior Charcoal, $22 00@$28 00; No. 3 Lake 
Superior for Car Wheels, $23 00@$23 50: Nos. 4 and 5 Lake Sy. 
perior for Car Wheels, $23 50@$24 00; No. 1 Scotch, accordin 
to brand, $26 00@$27 00; No 1 Hanging Rock, Charcoal, $23 006, 
$24.00; No. 1 Hanging Rock Coke, »22 00@$23 00; No. 1 Anthra- 


cite, $22 00@$23 00; No. 2 Anthracite, $21 00@$22 00; No. 1 
ican Scotch, $19 00@$22 00. . Aa. 


LOUISVILLE PIG IRON MARKET. 
Reported for the [RON TRADE Review by Geo. H. Hull & Co 


The market shows very littte change. If anything it 
isa little stiffer and furnaces that were making heayy 
concessions in order to sell, have sold largely and on 
now not so anxious to cut prices. We quote for cash in 
round lots as below (April 30): 


Pic [RoN.—Southern Coke No. 1, Foundry, $18.50@$19,95- 
Southern Coke No. 2, Foundry. $17.50@ 8.00; Hanging Rock 
Coke, No. 1, Foundry, $19.*0@$20 50; Hanging Rock Charcoal 
No. 1, Foundry $22.0(@$23.50; Southern Charcoal, No. 1, Foun. 
dry, $19.00@§21 00; Silver Grey, different graces, $16 00@18.q0: 
Southern Coke, No 1, Mil!, Neutral, $15.50@$16.00; Southern 
Coke, No.2, Mill, Neutral, $15.00@$15.50; Southe.n Coke, No, ] 
Mill, Cold Short, $15.00.¢ $15.50; Southern Charcoal, No 1, Mill’ 
$16.00@$18.00; White and Mottled, different grades, $14.0i@ 
$14.50; Southern Car Wheel, Standard Brands, $25,00:@$27,9)- 
Southern Car Wheel. Other Brands, $22.00@$24.00; Hanging 
Rock, Cold Blast, $27 .00@$28.00: Hanging Rock, Warm Blast 
21 .00@$23.00. 


We quote’ 











re) 
OILS. 

Pure Oils. p’kages incluued| Linseedoil,raw .... 57 
Sperm, winter bleach- do do boiled..... sages 

oa peree:. ..-.... 1 25@1 40) Cotton seed oil white —50@55 
Whale, winter bleach- eg ies do yellow 4%454 

ed per gal...... ber 73@76, West Virginia lubri- 
OS Ge eee 54@57| cating 3% deg... ... 12c@l5c 
SS See 51@54 Paraffine oil winter 
Lard oil extra WS 70@75, pressed.............. 18@%5 

ee OE eae 60 @65) Capitol Cylinder..... 75 

GO POS GO. 0060005. 58@60;| Modcl eee 60 
Tallow Of:....<.+>* 68 @73| Eldorado Kngine.. 45 
Neatsfoot oil pure.. 95@$1 00) Turpentine, per gal 43 

SS Ce eee eee 80@8: | 

COAL, 
WHOLESALE, 
Wholesale f.o.b. cars at Cleveland: 

Carbon Hill and Monday New Hazelton, mix . _ 

SAE 5 cc cies ost eee $2 5 “ + nut.......3@ 
ID, che aw.s ccs cus ....2 65 Connotton., : 2 25 
Palmyra, lump..... ..... 3 00, Connotton, mix........... 1 0 
> | aa 3 00@3 25) ss ae S500. 2 00 
Pittaburgh ................ 30) Anthracite grate......... 5 40 
Galinewilie .......- 00... 22°; Anthracite egg .... ..... 5 58 
PPT Tee 2 25) Anthracite stove ..... 5 85 
New Huzelton.... . .. 2 5u| Anthracite chestnut 5 98 

RETAIL.—Delivered. 
Massillon Lump..... 365) Palmyra, lump .. 40 
ee Nut $3 25@3 40; New tiazelton ............ 8 50 

Carbon Hill and Monday ; Connotton. 3 00 


Creeks SUMP ..-.....-.-- 
Carbon Hill and Monday | AnthraciteStove andUChest- 
eS EE eee 825; nut..... cS abiestin 6 75 
Straitsville, lump......... 8 40; Eggand grate...... one Oe 
Straiteville, nut .......... 3 15) 








Hot Air Engines. 
American Engineer. 

The following figures are given by Messrs. 
Morgan Brooks and J. E. Stewart in Van Nos- 
trand’s Engineering Magazine for February, 
1884, and give an excellent showing of the com- 
parative economy of the hot air engine for small 
powers. They are based upon the experience 
of an engine running in a printing office in 
New York City for 18 years. Four and one- 
half pounds of coal are consumed per horse- 
power per hour; and $100 are spent for relining 
every third year. Items of daily expenditures 
of hot-air engine of 24 actual horse-power, and 
working 10 hours a day: 


Caml 115-9.910 tom GSS ... ccc ccscccccccvsces 25 cents. 
SPE reer ee kk bcnsberocnieeein tae 
Attendance (1 6 dayslabor@ $2).......... ate © 


Depreciation ard ng th 10 per cent per year, 

10-360 per cent. on $7/0 ... pena ; ies 
laren eS per cent. per year, 5-360 per cent. on ~. « 

Total daily expense............ Boe eae 99 cent? 

Giving ‘a cost of four cents per actual horse 
power per hour. For an eight-horse power cn- 
gine they obtain the showing of 34 cents per 
horse power per hour, which figure would 
of course rise considerably in a 24 horse power 
steam engine. The special hot-air engine re- 
ferred to, we happen to know, is, exceptionally 
well managed, and the economy recorded is 
therefore somewhat in excess of the average 
obtained in this class of engines; but both as 
showing the economy attainable and the real 
value of hot-air engines for small powers, the 
figures are of much interest. 





—— 
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Peck’s Doub 
“Champiol 
Good triple ! 
J 

standard lis 
om Nog 
Nos 

Noe 

Nos 

A 


fagle, Amer 
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IRON TRADE REVIEW. 














etoraland Wholenale Prices 
Graal quotable prices 


are given in all cases.) 


HARDWARE. 


—_— 





Adzes. 
‘ 40 
C mter’s... “ et doz 7" " 
avy railroad..“* ‘ 1950 


Axes. 
per doz. 
James’ 2d qual. scr a 
sr dowb, Bitt....... 1b 00 
Hunt's bas boekaeh ete. URwS is 
ee saaeinees 
Mippincott’s Crown..... 8 50 
d Cah Teese: +> sn 
3 Double Bit...... 
"Slnaetes Blade..... 1100 
Good triple silver steel.. 11 50 
Axles. 
~ list, . «+ 
Standard vm’ | to 6, 50 & 10 off 


Nos. 7 to 14, 50 & 5 off 
Nos. 15 to 18, 45 off 
Nos. 19 to 22, 50 & 5 off 


Anvils. 


le, Amer......... 
er nts. er. 10%c@lic 


Armitage’s Mouse 


Hole........ ..-..-- 93 0@9Xc 
SIR 5 .csw0.cesuswae 10}gc 
Wrikinson’s.......... 106c 


Anvil Vise and Drill. 


i Falls Co. $18..... dis 20 
oa Anvil and Vise dis25&2 


Augurs and Bits. 


YS OUb ABURETS .40 600.005 dis 60 
a ‘4 do bit,..:.... . -60 
DC gimlet do Ives.. dis 50 
OS eee dis 60 


1] Jennings’ augers, 
— Bow list tie 35 


Cook’s pat augur........ 40&10 
Animal Pokes. 
De eee $ 350 
eee 400 
Berea, per doz...... oss 
ee ge See 5 00 
Apple Parers. 
Domestic& Reading ® doz.$7 00 
PUERTO S ihc Gost cunew 450 
Axle Grease. 
00 


Frazier’s, per gross,..... $10 
Common, me Sa 6 00 
Bolts. 

Jarriage com, old list. . .80@20 
Tire. ee, old list. . .80&20 
Eagle carriage bolts ........ 70 





Philadel. ‘ ede ere 75 
ee ee 50 
WU WONG ...s.e acerca aceon 40 
Machine RE A 75 
Cast iron barrel bolts . ) 55410 

r’ “ iT) it F 55410 
Cast iron chain bolts.. | 65410 
Wr’t iron sq’r bolts.... $55&10 
Wr’t shutter bolts ..... 55&10 


Ives’ pat. door bolts... 50 
Sargent’s list ) 

Bolt Ends 16c, per lb net... 75 

Cast Iron Barrel Shut- 
eee --dis 55&10 

Wrought Barrel.....dis 55&10 

Wrought Square.....dis 55&10 

Wr’g’t Shut’r, all iron, 
Stanley’s list....... dis 50&10 


Bright Wire Goods. 
List June 5th, 1883... .. -70&10 
Bellows. Dis 


OSE eae 40 pr cent 
Bl’ksmith’s com new list,50%#ct 
Moulder’s new list, dis 25 # ct 
Hand, new list, 25 per cent 


Butts. Dis 


Wrought brass....... 75 
Cast, loose joint.... 60&10 
MN a o.oo ca 60£10 
Wrought, fast jeint 

ar 60 
Wrought fast joint 

SR aati : 60 
Wrought loose joint 

broad el en Be 60 
Wrought table and 

back fiaps.......... 60 
Loose joint, without 

ee, Ee ee 60 


“National” Standard Gauge 
6 


“National” Standard Guuge 
llinch to l5ineh . ... dis 25 
tive Tubes. .... . net list 

BoilerMakers’ Tools. 

Dot y’s Power Shears .. net list 


v4 Hand Lever Shears .net list 

Power Punch....... net list 
“ Hand Punch... ||" net list 
Steel Screw Punch... __ net list 
Iron Screw Punch ... net list 
Boiler Plate Rolls... °" net list 


Buffalo Forges& Blowers dis 20 
Watson's & ss net list 


ring Tube Expander . .dis 15 
ller Tube Expander.net list 
National Tube aes .dis 20 
Apres ae a -net list 
vils—' Peter 1236 Blb 
Sotid Box Vigea . ; whe 
Bag Holders. 
Sprengle’s Pat, $18.00 per doz 
0 per cent. dis. 


Charcoal Iron Casing and box nails...... 5 
{xinch, per doz........... 250 Finishing nails,3in, ..... $1 25 
: do -* ecg eae 8 50 | Tobacco nails, ........... 

’ > iH Teas ees 450 Nuts and Washers , 
x -+s. +--+. 5 50] wuts square........ 8 
Planished Amer. Russia [ron phn Soxagee.. 06 off list. 
tsinch per doz Sis the 5 00 QUERs vc cece sc cece -7c off list. 

} 0G) do were Nuts, Bolts, etc. 
6 * GO Succa.. - 850! wachine Bolts ......_. dis 75 
D NES Rome Raps 950 | Bolt eS ie dis 75 


tb 4c 
B. & A. Emery Paper .. dis 35 


Re eee dis 50 

Sauce Pans...... Wares terres dis 30 

Tinned Sauce Pans..... dis 30 
Files. 


J. & Riley Carr ..... 4.50 to £. 
Johnson & Bro. ......... dis 50 


New American.......... dis 40 
Union File Co... dls 40 


1 
Nova Scotia.......14@1 Pb 
Lake Huron......... 1@1x Ph 


Maydole’s ...............dig 15 
Cheney’s ........new list 20&10 
Hartford Hammer Co... . dis 20 


Warner & Noble’s........dis 5 

Re oe ee ea dis 80 
Hatchets. 

Buckeye. ah Re Shingling, 


Claw, 
Nos...1, 2, 3, 
B doz$8 25,$8 75,$9 25, dis 40 
Lathing, 
Nos..... 2 


Lightning ....pe1 doz. net $18 
W OUBWOPCD ....cc- 50 .ckese 3345 


Champion double actin 
Screw & Strap 12in..... 4e¢ 
Gravity Lockiug Blind 


Hinges, Sargeant & Co. 70&10 
Clar BCs... saevete rts 70&10 


Strap and [ Hinges...... 60&10 
Locks. 

Whippe Mfg Co ...... ; 60 | 
Norwalk LoCo..... 60 
Nails. 
eee ees $2 50 

SNE Woh d0000 scale teen 
Pee i 50 
EE 5d caso cavenecdan 75 
Nike aeeaweswereeue 1 50 
MADE ue ae dpe coe 2 75 
See 8 
OE IO ii 875 
SED Viwinins''s0 029 Baan 8 
83d barrel ...... sg cae 100 
13¢ inch barrel nails...... 1 50 
— oa 20 OBS ex 175 
do do “ee 2 50 
) OP sccae 8 00 


% do d 
Cut spikes, all sizes ...... 25 
Clinch nails, all sizes..... so 





Boiler Patch Bolts..... net list 








a 
Cleveland Stamped Elbows 
Genuine Russia Iron 


43¢inch, per doz........... 5 50 
5 do OP | sweitie . 750 
6 do | eee o.... 950 
7 do SE oak cen Ge 11 00 
Chisels. 
aot and cold cutting... % th 30 
Railroad track ...... 30 
Machinists ......... 30 
Mallet head......... 50 
OD ae 50 
- | See 50 
Stone cutters ...... 5 
Crowbars. 
Cast steel .............. BM 5 
Iron,steel peints...... 436 


fram Cutlery Co., .. table net 
Cleveland “egen A +o :- 25 
e 


Miller Bros., pec bay 834g 
Akron Cutlery Co.... .dss 45 
Coopers’ Tools. 
Bradley’s faa ds Pe dis15@20 
yg ee eee dis15@20 
Chains. 

Ootl by CaeK,. |.... 5.....0000.: 


y 
8-16 | Fis % | 7-18 | 
9 | 7% 16 15| 560] 5 10| 495 
Drills and Drill Stocks. 


Blacksmiths’, each $2.50 dis 10 
Blacksmiths’, self- 

feeding, each 7.50 dis 20 
Breast, P. S. & W ...dis 20&10 


Drawing Knives. 


Peck, Stow & Wilcox... dis 7( 
Witherby’s .......... dis 65@i0 
Nobles Mfgr. Co ........... 15 


Emery and Sand Paper. 


Regular Numbers .....38 i 6c 
Flour and F. F........ ° 


ceecid ce i ae dis 35 
Enameled & Tinned Ware. 


Parkin File Co ..dis 40 ® cent 
E.M. Boynton’s, new list dis 25 


Butcher’s........... 4.50 to £. 
Walter Spencer & Co.’s 
* Diamond ”’.... 4.50 to £. 
7 SS eS ae 40 
H. Disston & Sons (new 
A dis 40 per cent 
Heller Bros.’ Horse Rasps 


Nicholson............ dis 40 


Dayton File Works... 40 
Grindstones. 


Hammers. 


Nos...1, 5 . ‘ 
B doz $7 50,$8 00,$8 50,dis 49 
| 


8, 
Pdcz £7 50.88 00,$8 50, dis 40 
Hay Knives. 
Hinges. 
spring hinges ........ is. 30 


“ “ l4in. & larger 3c 


Plumbers’, Steam and Gas 
Fitters’ Supplies. 


Wrought Iron Pipe new 

list and dis ........... 

New List 3tol% black 27% dis 
4 

| 13¢ and larger black. . 474, dis 


Mal'teableIron Fittings... 25 
Grey Iron Arcs 0 ....dis 50 
Steam Brass Goods..... dis 55 


BE eatin cw -aeke special. 
net. 
— Pipe & hitmen cei: © 


is. § 
Sinks, Mott’s List....... dis. 25 


Se we sateen td tne cea a ms. 25 
Galvanized Iron Boilers 


Marble Slabs, Counter- 
sunk net per ft......... $ 125 
Tinners’Tools & Machines. 


Machines(P.S.&W.) ... less 10 
Tools \P.8.& W.) “2 


Rivets. 
RRS is Sig ara Be dis 40 


Rees. he sashes dis. 70 &10 


Shovels and Spades. 
Ames’ new list, July 1, 


Screws. Dis 


iron or steel 
{new list] per cent dis. 75 
48s 


; Round head iron or steel 65 
Round head brass........ 60 
Brass and Silver capped. 5u 
Japanned, list of ain 


40& 
patent Gimlet poiat, 
anda ee 70 
aper points........ 70 


Machine, flat head, iron. 55 
round head, iron 50 


Saws. 


Disston’sCircular ....... dis 40 
Disston’s hand panel, rip, 

sea arialee Meaiearne ocialaeie dis 20 
Boynton’s lightning cross 


Boynton’s lightning hand 
panel andrip.......... dis 25 


Livington’s framed wood 
Nos. 101 102 103 104 105 
doz $108.50 10 7.50 6.20 net 

Peace circular & mill. . dis 40 

Peace hand panel and 


SES ee a ee 
Peace band saws, all 
Scales. 

Hatch, Counter, No. 171... 
Union Platform...... $6, dis 45 


Buffalo Scale Co...... dis 40 
Forsyth Scale Co........ di 


Chatlilon’s Eureka...... dis 25 


# doz. $42, dis 45 | 
AP >a ee: ae dis 25 
dis 208 10 
Un versal....... dis 50 


Pa eaies --dis 40&10 

Sheet and Tank Rivets. 

* Norway.” 

Saixeap ahr ahaek ca dis. 15 | 

Boiler Rivets—* Albany.” 

3¢,5¢,11-l6,and & in. diam '4 00 
1 16 


“Standard” , 5. 1 
and &% inch diameter. 40 


Sad Irons. 


From 4 to 10 lbs.. rlb8 net 
S Rewibb doz $9 net 
Tailors. .# doz $18 net 
Gleason’s Shield and 

Py AT EERE dis 25 


rise Star lrons. ... dis 8h 
mbined Fluter and Sad 

PB doz $15, dis 15 
Squares. D.a 
Steel or iron, case lots..... 55 
Try squares and T bevels... 40 





Picks. 
Railroad, 4 to 5 ibs.. doz $6 60 
5 to 6 lb 7 2 


to 7 lbs.. 7 80 
7 to 8 lbs.. 8 40 

Railroad Tamping Pick. . 
7 to 8 lbs. .doz 10 80 


Mill Picks per lb......... 75c 
Planes. 
be dabeid de dead dis 20 
eee dis 25 
Bailey’s Pat, Adjstbledis 20@10 
Sandusky, fancy ........ as ¥ 
Sitar iinane tere is 


alv’d 171, dis 
galv’d 324, dis 


ii ee dis 50 


30 


ete eelae iike dis. 50 


dis 40 
Seah ae edis 25 


utcher and 
Ap -dis 20 


. dis 25 


7s 





-dis 25 | Furnishing nails 
| Trunk and clout nails..... 


‘Brush tacks. 


dis 57}, 
Tinned, on. 0@ 18,dis 52 
e 


Chilled Shot. ; ; 





Spikes—wrovuGar 
All lengths by \ inch ..... 3ige 
do fo do 5-16 ..... 3 
do do do %,7-16& in 2% 
Tacks, Brads, &c. 
New List Sept. 1, 1882. 


Tinned Swedes tacks... dis 30 
** American ‘“ 80 


American cut tacks....... 30 

Copper tacks and nails 30 

| Swe'les Hungarian nails.. 35 
; Gimp and lace tacks....... : 

¢ ty id tin’d. 30 


26 
Common and pat. brads... 96 
Basket nails 20 


20 
Leathered carpet tacks... 20 
vigar box nails......... .. 20 
Unair nai, Sc. i... 20 


Valves. Dis. 

Jenkins’ Patent Gate Va; ves.85 

“ os Globe . 40 

“* Standard Packing“ .,20 
Vises. 


St eee 45450 

Solid “Crown” (A. H. Hil- 
dick).. ..40to 100 th, L5c net 

Solid, Peter Wright's e+ ven 


Selid, Wilkinson’s...... 14415 
Parallel, Parker’s...... dis 25 
'. impson ........ dis 20 
66 ROOM, .<.-<.. dis 15 


Saw Filers, eephiog 
#® doz $17.50, dis 10 
s Wentworth’s .. 900 
“owell Hand Vises... . dis 2 
Richardson’s Vise and An- 
2) STS See .. dis 25 


Wrenches. 
Coe’s genuine.. ....... 50 
Girard Standard....dis50 & 10 
Mechanicr’ 10 and 10... dis. 50 
P.S.& W. Mechanics dis50&10 


Agricultural .... .......dis 70 
Campfield & Sutiiff 
Engiover’s............. . 50 
LN Fee 60 
Agricultural .... ......... 70 
Wringers. 

242 inches Universal.....$ 000 
2 inches Eureka.......... 30 00 
Wire. New List. 
Brass and Copper........ dis 15 
Bright & annealed, Nos. 0@ 18 
dis 6744 

* * Nos. 19@ 26 
dis 674% 

a Nos. 27 @ 36 
dis 721, 


UOset 80008 .. 6c5. AR is 55 


Sk Eee 8i¢c lb ne 
Aunealed Fence, Nos. 

| Serre Gis 6714 
Annealed Grape, Nos. 10 to 

Rs § oo othe bead Pas dis 674, 


Galvanized Telegraph, 


Nos. Ttos......... 63¢c Ib net 


eM he Akin. Ib 7Ke 


Ceevemtnns Telegraph, No. 
1 


aerate oa ® lb7 


see 
Fence staples. .#% lb 53 @bXKe 
Fence Staplas, ga vanized, 


Blb 6 @6¥c 


Stubs Steel Wire regular 


75 per lb net 


Barb Wire, painted..... dhie 
Barb Wire, galvanized . 6 4c 
Roebling’s Iron and Steel 


Wire Rope (Roebling 





Fe). Ae ee dis 15 
LEAD. 

Amerc’n, ®m......... 44¥@1Ke 

ar, ED 'v.o spank Big 

Pipe, P lb 54 dis 10 per ct 


Sheet, PM 5Xc dis 10 per ct 
fae pipe 15¢c dis 10 pe: ct 
B 


ock 45c. 





Babbitt Metal. 


Genuine, per lb., net see 
Crescent, ” occas eee 
Extra, % ie! 20¢ 
No.1 is .15¢ 
No. 2 ee eg’ .12¢ 
No. 3 a rk 
No. 4 > ..-53¢¢ 
COPPER. 
Lake Ingot.......... 145¢@]l5e 
Baltimo: ....... M4@ii%xe 
Arizona ... ‘ 4% @lic 


TINNER’S STOCK. 


Tin, 
BOMOR,......0:- rib. 22 
Sr “204 @wxc 
English ... .... “ dC 

fee => 06 
Pe PR ee 5@5 Ko 
Tin Plate, 
IC 12x12 charcoal....... $6 U0 
IC 14x20 do Perec 
IX 14x20 GI gees 7 50 
DC 124% xl7 do 7 00 
DX 12x17 do Tee | 
DXX, 12kxl7do ...... . 11 0 
DXXX, 1244x17 do. 12 76 
IC, 20x28 do : - 18 00 
IX, 2x28 do Tete 
IC, 14x20, Best Roof... .. 5 65 
IX, 14x20, yr iggeteeece 715 
IC, 20x28 do ... 11 60 
IX, 20x28 do .. 14 60 
IC, 10x15 Best Coke.... 5 6 





Subject to card diseount. 


Solder. 
Half and Half, in bars. .. 1B 
No. 1 do aE 


Com 8-10 8-30 8-40 : 
Char5.60 5-60 6-00 6- 
Sheets over 28 in. wir 


Cash prices for Roll and Sheet 
100 Ibs. add 8c p 
4 High 
All Nos not thin 
No.28,wider than 2in. not 
wider than l4inch ... _. .30 
All Nos to No, 28 inclusive, 
and widths over 14 to 20 in. 


All Noste No 28 
an‘ widths over 20 to 30 in 
dee per lb advance on each 
No above Nos 28 to 38, in- 
AllBrass thinner thanNo.8 
is Platers’ Brass at ...... .5§ 
Sheets 24x48,ani all sheets 
cut to particular sizes and 
lengths under 30 inches, in 
width wider than 2 inches 37¢ 


ic pr lb. more than High Brags 
Gilding metal 8c per lb. more 
than High Brass. 


oid Bev 66400.. A 
Planed or Polished. 54¢ 
Metal in width in. to 4 in. to 
No. 28, inclusive, 


Metal, in width 2 in. tol in 
Metal, in width 4s in tox 


ip width and less, 
10c per lb. advance. 

Any of the above widths cut to 
pmgtlar lengths add 7c per 


Sheathing Braz‘er Copper, 


over 12.02%. per sq. foot, 
Brazier’s Copper 10 oz and 
Brazier’s Copper lighter than 
Circles lesa than 
Circles 84 inches in 
1 Pattern sheets 
Locomotive Fire B 
Sheathing Cop 
CopperBottoms per Ib 
No copper is Sheathing except 


14x10 inches,and not to exceed 
34 0z. to the sq. ft 


For tinningt ‘th 
he above amou. 


TRON AND STEEL. 





&1% by ¥ tox... s 
% M and % by «x tok. 2 


Heavy Band. 
‘4 and 5-16 inch 2 


Ss 


» by %{ and 5-16 de 2 80 
If Oval and Half 
Round, 


5S Ss 


os 


-- 


artery 





| 13g to6 by i to 8-16 


extra for each gauge 
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English Steel. 

Best cast............. Bh 6c 
Extra cast........... 18igc 
Round machinery... 1 
Swaged,cast..°... low 
Best doubleshear lb%e 
Blister, Ist quality... lic 
Refined tool steel”. | 16%¢ 
Spring caiking .._.. TM@7T ac 
German steel, best .. Ile 

2d quality ..... |. 10c 

8d quality... 9c 
Sheet cast stcel, Ist 

quality ...... like 

2d quality lkeec 

8d quality ....... || lZye 


American Steel, 
Best brands of refined 


cast steel, 3 to 2 inches 12¢ 
Crucible cast 


Hammer cast steel || 9 


Spring cast steel... 
Bessemer and open- 


Spring and calkin 74@ic 
Tee ae 
Sleigh shoe.....0 0)” 4 


Bessemer Steel Tire. 


Xtolby 8-32... 3% Bt 
% to 1 by 36 to 5-32 =" 8x & 
% to 1 by 8-16 to % || 33° Bom 


C H. No.1 Shetl | rere 
C. H. No. 1, 50,000... °° 27" 4 00 
C. H. No. 1 Flange pits: 4 50 
xtra Heavy... 17 .5 50 
Homo. Steel 70,00). |||" 6 5 


Head 
Boiler Tubes. 47 4¢ per cent dis 


Burden Rivets... 375 
Miscellaneous Cast Steel, 
Auger and auger bit soo 
Axle steel for wagons ||". 7 
Frog points an { pistes ee 
Frog size bars ¥ ea 
Piek,hammered | 10K 
Mattock, beveled ose 
Table bteadehind Mee) Te ee: 1% 
Trap spring steel _ < Ane oe 
Pike and cant hook + teers 8% 
Coal and granite... eR 
tee 


SCRAP IRON AND 
OLD METAL, 


DEALER’S BUYING PRICES 


Per Bon 
No. 1k R wro’t scrap ... $19 
No. 1 wrought scrap {7 50 


No. 1 Machine cast scrap 4 
Stove plate (free from 


burnt iron) ..... a 
Grate bars -.. 850 
Pipes and flues (ciean) .-. 16 
Tank iron Sa Peer 
Hoop and band iron 0 
Light sheet iron i 
Axle turnings hs) 16 00 


Wro’t turning (f from cast) 13 
Wro’t iron, oily drillings 0 


Cast borings ......., 900 
Malleable iron : -.. 860 
Uncut wro’t iron boiiers & 
OUid copper per lb. i0% 
+ 1H, hang er n 
eavy yellow Brass do 10 
Light Brass per ® + th 
Scrap Zinc per t)..... ||. 
Tea Lead pert) |.” ee 
Heavy Lead per th.’ 4 
Rails ..... ne wldde's dein ee 


PIPE, WROUGHT. 


Standard Wrought Iron Lap 
Welded Steam and Gas Pipe 











Sa )+ 4 |.32 
tee | See | Se4 825 
Sec ions i/z siz ¢ 
see |e ™ | Som |e ee 
a | ew a5 
a. Re 68 | 
oe v.}|  ~@ 03 | $0 05 
S %. | 08%! 0 0544 
S %.| 84 043z| 0 
oe. FF te 06 | 0 07% 
=... Le 08 | 0 10% 
1%. | 2.94 11 |o1 
Is.| 268 | 1 log 
2 | 3.61 | 2 | & 0 
2..1 5.74 | ga | oar 
8 ..| 7.54 | 50 | 08 
. 8. | 9 00 67 | 0 sR 
4 . | 10.66 8% | 1 00 
s 4%. | 12 84 1.00 | 1 95 
a5 ./14.50 110) 1% 
6 .| 18.76 150 | 209 
27 ..| 33.37 | 2.00 | 
28 ..| 818 | 275 | 
9 .| 3870 | 37% ! 

10. | 40.06 4.75 | 

Il ..) 45.08 | 5 45 

12.1 49.00 | 6 50 

18.1 54.00 | 7-75 

14 ..1 58.00 | 9.00 

15 hae 10.00 | 


Discount, (car load lots) butt- 
welded \ inch to ls inches 
ENON . ccd ace per cem, 

Ditto galvanized 20 per cc nt. 

Discounts (car load 108s) lap- 
welded }3¢ inches to 15 in. 
Lee eee 50 pur eent, 

Ditto galvaniwed 35 per ceat. 

Discounts on les tha } Cir lote 

os per cent. less, 
iseoumts on pipe cut to ¢p3- 
cifled lonaths depeads oa 
size and waete, 
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SRON TRADE REVIEW. 





TRAVELER’S RECIGTER. 


Lake Shore & Michigan Southern. 
"Phe time given is the new standard (Nine- 
tieth meridian) time, which s thirty-three (38) 
minutes slower than (Aeveland time. 


TRAINS GOING BAST. Arrive. D rt. 

From West. For Fast 
facet N. Y. Express..... *) 07am *1 22am 
N.Y.,Bo’t’n & At. Bx. 6% 37am *7 (2am 


Ely ria Accommodation +8 07am 
Pt.Clinton Accomd’at’n +10 37am co 
Buffalo Accommodation +10 37am +10 52am 
N.Y and B’tn Fast Ex. *1 57pm *2 27pm 
Cincinnati and St Louis Ex 3 27 pm 
+4 22pm 

pm 


Conneaut Accom’ dation ; 
Night Exp via Norwalk + 9 42 p m +10 


Night Exp via San’sky 3. 2 = 
TRAINS GOING WEST. Arrive. Depart. 
Frem East. For West. 
Fast Limited Express... *l!l 55am *12 06am 
Mich. Ex. via Sandusky *2 22am *2 37am 
Chi. Ex. via Sandusk 1607am 6 32am 
Mich. Ac. via Norwal soos +6 12am 
Conneaut Accom’dat’?n. +8 12am ia 
Toiedo Ex. via Norwalk +12 52pm 43 02 pm 
St. Louis Ex.viaSan’ky *102pm *1 2pm 
Chi. Pac. Ex. via Norik. *6 02pm *6 32pm 
Pt.Clinton Accom’dat’n +4 32pm 


Sunday trains for Nottingham—Depart 8:32 
a.m. and 1:47 p.m., return at 9:37 a. m. and 
4:17 p. m. : ; 

Keference marksa—*Daily. +Daily 
Sunday. | Daily except Monday 
Cleveiand, Columbus Cincinnati & Indianapolis. 

Oentral standard time, 33 minutes slowe: 
than Cleveland time. 

ARRIVALS. 


except 


Ne, 2Col. & Cin. & Ind’polis Ex. "6 45 4.M 
N»>.8C. L. & W and Galion Exp 9 10 

No. 12 St. Louis & New York Exp...*2 50 P.m 
No 6 Indianapolis & Columbus Exp 9 55 

No 4Columbus & Cincinnati Exp. *3 2% 

No. 10 Wheeling Express 01 dds OSE 

No. 14 Cincin New York fast line,. 110A.M 

DEPARTURES. 

No. 1 Cincinnati & Columbus Exp...*7 304.m 
No, 11 Cleve, Indianap.& Wheel’g Ex 6 40 

No. 3 Special St. Louis & Cin. Ex.. .**1 40 Pim 
No. 5 Night Express, . *6 40 
No.7C.L &W and Galion Exp . 


No. 17 Spec, Col. Cin’. Exp. ... 1 
**This train runs daily to [ndianapolis and 
St. Louis, and daily, exceptSunday, to Cincin- 


nati. 
Cleveland & Pittsburgh. 
The time given is the central standard time. 
th'rty-three minutes slower than Clevelan 


time. DEPART ARRIVE 
Vittsburg & Whecling.... 800a.m 212 P.m 
Express “2 00 PM 6 25 
Alliance Accommodation 3 15 950 A.M 
Ravenna Accommoda 4 50 12 
Night Express °.. FL 10 P.M 5 55a. 
Newburg Accom’ dation..10 30 A.M 11 40 
Newburg Accom’dation. .12 00 m. 1 20 P.M 


+ Night Express ruus daily, except Satur- 
day, by way of Wellsvil'e, ind on Saturday 
by way of Alliance. All other trains daily 
except Sunday. 

“The Nickel Plate.” 

Ninetieth meridian time. 


Going East. ARPIVE. DEPART 
Buffalo Accom......... 10 22 a.m. 10 27 a,m. 
Conneaut Accom 3 52 p.m. 
Chicago Aceom ....... 902 p.m 
Local Freight....... .. 1136 p.m. 1217 p.m. 

Going ARRIVE. DEPART. 
Chieago Accom ....... 6 47 a.m. 
Oonneaut Accom ...... 8 57 a.m. 

Bellevue Accom ...... 452p.m. 457 p.m. 
Local Freight ....... 12 44 p.m. 1 22 p.m. 


Rey ¢ River Accommodation departs Paes 
147 p.m 

*Duelid Accommodation departs 702 a.m.; 
11 42 p.m., 517 p.m 

All trains daily except Sunday. 

New York, Pennsylvania & Ohio. 

Wew standard ¢ ventral, or Ninetieth meridian 

time, 38 minutes slower than Cleveland city 


time. DEPARTURES. a.m. p;%. 
N. Y. & Pitts. Express.......... * 6 50 1 00 
Young town & Pitts. Ac.... 10 35 eae 
Fast N. Y. & Pitts. Express 6 «&§™6 390 
Mahoning Accommodation........ 410 
N. Y. and Pitts. Express........ tah 1l 00 
ARRIVALS. a.m. p.m. 
New York Express eo eeeen oh oe : a 
Mahoning Valley Ac .... ....... 10 20 ce”: 
Fast N . & Pitts. Ex ...... : eae sn 
N.Y. & Pittsburgh Ex..... .... * 6 30 
Youngstown & Pitts. Ae........ 9 45 
* Sunday trains. 
Valley Railway. 

Central Standard time. 
ARRIVE. DEPART 
Wheeling Junction........ 947 A.M 3802 A.M 
Sa eee 148 P.M 547 P.M 
Wheeling Junction......... 547 P.M 252 P.M 
Special trains leave on Sunday at 3.50 P.M. 


arriving at Cleveland at 6.42 P.M. 
Depot foot of South Water Street. 
Connotton Valley Railway. 
Standard Time, 
Trains arrive: P.M. 
Oanton,sherrodsville &Cosheo’ton. “9 rr 7 07 


Canton & Coshocton.............. 1 02 
Kent accommodation. . te 
Newburgh 7:02 a. m., 8:32 a.m. 1:52 p.m., 
10:07 p.m. 


4:17 p.m., 6:42 p. m., 

Trains leave ¢ Neveland, -M P.M. 
Canton, Coshocton & ar 02 
Canton & Sherrodsville ......... 2 07 
Canton & Cosh cton . 42 
Kent accom moidation.... 5 12 

Cleveland an: » Newburgh, 6:12 a.m. op 7347 
a.m., 10:32 a.m., 2:52 p.m., 5:52 p.m., 5:12 p.m. 
Newburgh and Keatord 0:32 p.m. 

Trains Sunday only depart for Bedford 8:07 
p.m., 10:07 a.m., 9:02 p.m.; Newburgh, 1:42 
p m.; Kent Accommodation 5; ;12 p.m. 

Trains arrive, Kent Accommoslation 7 ia >.m. 
Bedford 8:4) p m., 1:27 p m., 6:55 p.m, ew- 
burgh 2:32. 

Depot corner ILuron and Ontario streets. 

Cleveland, Akron & Columbus Railroad, 

Cleveland, Akron & Columbus Railroad. 
running over Cleveland & Pittsburgh Rail 
road to Hudson, for ase Columbus, ete. 


IVE. DEPART. 

Se fees cstacedwardven 230 P.M 82am 
NOOR, 05505 550 FeiotbRes 7 30 200P.m 
Accommodation ........ 10 10 A.M 346P.m 

Cleveland, Levaie & tS Wuneling. 
ARBRIY 
Wheelmng & Cleveland fall ka Saad 1 6 P.M 
Uhrichsville we GPR de he coes 9 Dam 
DEPARTURES. 
Cleveland Kxprese....... 7Wam 
whediing & Express ............ . $00 Pm 

















CITY 
CL 


DETROIT & CLEVELAND)" 


Steam Navigation Comp’y’s Steamers 
CITY OF 


between Cleveland and Detroit, leave from 23 
River st., Cleveland, 8:30 Pp, M. 


DETROIT and NORTHWEST, 


Leave from 


foot of Third st., Detroit, at 10:30 P. Mm 


THE S$ 2.25 ROUTE 





WEEK DAYS, STANDARD TIME. 


THE $ 3.00 ROUTE 


OF MACKINAC and CITY OF 
EVELAND will soon commence their regu- 
lar trips between Detroit, Mackinac and 
intermediate ports, 








C.D. WHITCOMB, G. P. & T. A.7 Detroit. 
F. F, NEWMAN, Agent ‘Wanna oO, 17 
Curtis |Walker’s Automatic Low Water 
Pressure! - Indicator 


Regulator 


FOR 


Steam, water and Air, 


GURTIS REGULATOR GO. 


153 Beverly St., Boston, 
Mass. 


GENERAL AGENCIES: 
New York, 109 erty 
Street. 
Philadelphia, 995 Mar- 
het Street. 
Shicago, 88 Market St 
Baltimore, 59 Holliday 
Street. 
Sold by all large deal 
ers every where 4 


Pumps. Pumps. Pumps! 
FIFLD’S | 
FarmersF orcePumps | 


» Are positively the cheapest 
%, an’! best in the world. Use- | 
ful for a thousand purposes | | 

abou: the orchard, house and | 














farm. Descriptive Catalogue | 
free. Acidress | 
= Field Force Pump Co., 
" LockKPporT, N.Y. 





Wood Rim Pulleys | 


of atl sizes for double 
and single belts 
Also, » SITAFTING, 


IRON PULLEYS. 
Responsible agents 
wanted where I have 
none. Address, 
W. A. Woodward, 
Fletcher, cor Rock St. “9 
LUW iid. MASI 


NGERS and | 


PATENTS. 


CHAS. J. GOOCH: 


OLICITOR OF PATENTS.COUNSELLOR 
AND EXPERT, St. Cloud enmes. 
Washington, D.C. 20 years’ practice. Daily 
attendance in Patent Office. Reliable. Fair 
charges. Prompt personal attention given 
each case. Good references. Advicefree. 1 


sa an Vv oS 
Prepared 


Roofing. 


For Steep or Flat Roofs. 


Applied by ordinary workmen at one-third 
the cost of tin. Circulars and 
samples free. 


<I. INE V, 
32 John Street, New York. 














Of all Sizes to any Length. 


Send for Catalogue. 


NO. ADT & SON 


New Haven, Conn., U. 8 A. 





For Steam Boilers. 
Awarded the Gold 
Medal at the 
Cincinnati Industrial 
Exposition. 











It is simple, cheap, reliable 
anddurable It works 
automatically and irresistibly 
without floats, cranks or 
fusible plugs, and it is 
always ready for use 
after action. 


Write for Circular and 
Price List. 


J. L. Walker. 


Manufacture , 
New Brighton, 





Beaver Co., Pa. 


Mention this paper 


THE HUMA NIT ARIAN 
INVENTION ASSOCIATION. 


This Association affords to Inventers:— 
1.—Needed Advantages. 
2.—Material Assistance. 
3.—Vlrotection of Interests. 
4 —New Opportunities. 
Home Oftece, 13 Central Square, YOUNGS- 
TOWN, OHIO. For intormation, address 
-F WILSCN, Sec’y. 


THE RAILWAY 
-|Inmnwvention Bureau, 


For examining & testing Railway Inventions, 





BoARD OF MANAGERS—S.G. Hair, President, 
Youngstown, O.; J. F. Wilson, See’y, Youngs- 
town, 0.; Chas. Latimer, Cleveland, O.: Gus- 
tave Lindenthnal, Pittsburgh, Pa.; Homer 
Hamilton, Youngstown, 0. 

For particulars address, J. F. WILSON, 
Sec’y, 13 Central Square, Youngstow n, Ohio. 


PICKANDS, MATHER &CO., 


IRON ORE AND E10 IROd, 


GRAND ARCADE BUILDING, 
St. Clair Street, 
CLEVELAND, O. 64 





E. FAWCETT & SON, 
ALLIANCE, OHIO, 


Manufacturers of 


TTT oe 
aT UT 





IMPROVED 


Portable Saw Mills, 


Suitable for Threshing Engines, 
ALSO, 


Direct Acting Engines 


Coupled to Mill without Belt. 
SEND FOR CIRCULAR. 94 








— 
Hydraulic, Hand and Steam Power 


Freight and Passeaer Elevators, 


Smith & 
Haldeman, 


MACHINISTS aid 
FOU NDRYMEN, 
Manufac turersof 
HY DRAUL IC, 
HAND AND 
STEAM POWER 
FREIGHT AND 
PASSENGER 


Elevators" 


And dealers in Iron 
and Wood Working 
Machinery, Shaft- 
ing, Pulleys and 

{anyers, 
111 Monroe Street, 
TOLEDO, oO, 
& 


















Beaver Falls Steel Works. 


BEAVER FALLS, PA 
Manufacturers of all kinds of STE EL.. 
Sp+ial “* Beaver” Tool, Die, and Axe 
Steel, Iron Center, Soft Steel Center, 
and Cast Plow Steels. Open Hearth 
Bessemer Agricultural Steel Shapes, 
Finished Rolling Coulters and Patent 
82 
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BRICK TILE MACHINES 








For Catalogue and prices, address 


J. W. PENFIELD & SON, 
Willoughby, Onies 


Mer tion this paner 


‘Masters & Company, 


Commission Dealers in 


lron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO. 








THE STAN ‘DISH 











—OR — 


OLIVER. 
Patented July 10, 1883. 
It is especially adapted 
to making 
CARRIACE 
And other light Forgings. 
Weight 500 pounds. 
Send for Circular. 
CAPITAL CITY MACHINE 

WORKS, 
Manufacturersof 
Punching ¥ 

Presses, “— 
Emery Grinders, = —Zz ~ 
Cornice Brakes, <= 
etc. ——- 
COLUMBUS, OHIO. 
S. A. SMITH, Agent for Western —_ 


154 Lake Stree Chicago, Ill, 
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HERCULES 


HE GREAT STUMP AND ROCK 


ANNIHILATOR. 


IRON TRADE REVIEW. 





~~ HARMON, CIBBS & CO., 


CORRY, PENNA., 


PLAIN SIDE VALVE AND AUTOMATIC CUT-OFF 


Steam Engines. 


Send for Price List of Engines and Boilers. 


Panw ’ 
Chicago | J. A. PEOPLES & Co., 


Office, | 28 South Canal Street. 64 
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Specially Designed for the Western Market. 


OVEN NO. 8—20x2134x13 Inches. OVEN NO, 9—22x234¢ x14 Inches. 


Has peculiar and important features that make it the best operating stove in the market, 
and commend it to the favorable notice of dealers who desire a first class stove 

It is constructed with our patent flue, which descends in the rear and ascends in front be- 
tween oven and fire-box, forming a wide flue around back, bottom and front of oven, msuring 
an easy draft and uniform heating of all parts of oven. 

The Reservoir is of planished copper, with deep, stamped pit, protected with cast iron, and 
is effectually heated without an extradamper. By removing Reservoir and supplying its place 
with cover plates, a complete six-hole stove is obtained 

The fire-back isin three heavy interchangeable pieces. A water-back is provided which 
occupies the same space as fire-back, heats perfectly and does not retard the heating of oven, 
for reasons of the intervening flue between it and oven. ; 

The grate is hinged at its extreme back edge, and when dumped gives a clear opening into 
alarge ash-pan. It can be partially dropped to remove clinkers from the front. 

A receptacle for the covers, whea removed from top of stove, is hung onswing bracket 
under front heartn, 

Its neat design, nicely polished edges, nickeled panel plates and trimmings, give it a very 
attractive appearance. 





Send for prices. ——MANCFACTURED BY 


Taplin Rice & Co., 


AKRON, OHIO. | 
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THE STRONGEST SAFEST EXPLOSITE 


TITERCULES POWDER COMPANY; 
40 PROSPECT ST., CLEVELAND, O. 
J. W. WILLARD, - gg  ~ MANAGER. 


— 
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Freight Passenzer | 


Elevators. 


L. 8. GRAVES & SON, 


Cor. Center and Frank Streets, 
ROCHESTER, N. Y 


New York Office, 46 Cortland Street. 





Send for our Catalogue. No. 3 Sorew Machina, 








GALLAGHER MAN’FG. CO., 


Manufacturers of 


Gallacher's Patent Emery Grinders, 


UNIVERSAL AND CHAMPION 
RATCHET DRILLS, 


Bufling Lathes, Speed [ydicators, Cor- 
nice and Tinner-’ Shears. Send for cir- 
ular. 18 STATE STREET, 

Lynn, Maas... 8. A. 








Cleveland Rolling Mill Co. 


CLES ELAND, OHIO, manufacturers of 


essemer & Siemens-Martin Steel Blooms and Billets. 


essemer Steel Rails, Iron Rails and Fastenings. 
Steel Tire and Forgings, Iron and Steel Angles, Bar and Spring Steel, Soft Welding 
Steel for Tools and Agricultural Work, Wire, fron and Steel Boiler Plate. 








J.C. SCHAFFER, 


Manufacturer of 


Eaiydarostatic Presses, 


PORTABLE AND ADJUSTABLE 
Crank Pin Presses. 


Also for Pressing on or off Car wheels, and for 
pressing Shafts in Collars, or Sleeves for Pumps 
ind Planer Heads. Also 
Builder of Large Stationary Presses 

send for Circulars and Photographs, 9 
129 Mills Street, Rochester, N. Y., U. S. A, 











The Griffin Road Machine Co. 


MANUFACTURERS OF 


Road and Track Machines, 


Elyria, ©. 








CITY SURVEYOR’S OFFICE, 
LANSING, Micu., May 3, .883. 


The Griffin Road Machine Co 
Gent&.--We have had your machine running fora month, 


and are highly pleased with it. 
it has already more than paid for itself by the saving of labor. 
22 


li. D, BARTHOLOMEW, 
City Surveyor. 


Established 1841.) THE MEKCANTILE AGENCY. {94 Braoch Offices, 
i. G. DUN & COMPANY, Proprietors. 

This establishment supplies (to subscribers only) all necessary information as to the 
standing, responsibilitv, etc ,of merchants, traders, manufacturers, public companies, 
etc., through the United States, their Territories and British North America. Alse, makes 
collections and attends to legal business generally. It is the oldest and by far the most 
complete and extensive system ever organized for the accommodation of banking and 
mercantile intervets aed for the general promotion and protection of trade. Reference 
books published quarterly. Cleveland Office—Rooms 4 and 5, No. 121 Superior-st, Terms of 
subscription made known on application. R. P. CATTRALL, Manager. 2 








leveland Foundry. game 
CASTINGS 


For Machinery and kolling Mills. 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs. 
STREET RAILROAD TURNOUT, 
Nos. 9, 11, and 13 Winter Street. 


BOWLER & CO. 
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IRON TRADE REVIEW. 








The Cleveland, Mt. Vernon and Delaware 
RAILROAD. 


OCx* 


** Cleveland, Akron & Columbus.’’ 
—— oe 
In effect November 18, 1583, based on Central 
_ Standard Time. 


GOING NORTH. 














STATIONS. ' No. 1. No. 8 No. 5.) Nu. 7. 
Leave 

Columbus. 6 45 11 40 16 50 
Westerville, 7 10 12 05 17 18 
Centerburg.| 7 62 12 47 18 04 
Mt. Vernon. 8 37 B [18 31D 18 508 
Gambier 8 49 18 41 .../19 01 
Danville 9 09 l4 OL .. [19 28 
Gann --| 9 31 14 11 .--..]29 85 
Millersburg. 10 14 14 59 5 30am er 
Fredricksb’g|10 37 15 19 5 51 
Orrville. 11 12 15 50 6 50B 
Warwick ll 36 16 1] 7 16 
Clinton. Ll 42 16 16 7 23 

Akron. .. (12 15 16 46 7 57 
C’yahoga F's) 12 30 6 58 811 
Hudson 12 50 17 15 8 30 
Ar. Clevel’d|l4 12 18 25 9 50 











GOING SOUTH. 











No. 2 No. 4. | No. 6.|No. 10. 
Leave. | 

Cleveland. | 8 00 14 60 15 15 {16 50 
Hudson | 917 15 10 16 30/18 15 
Cuyahoga F’s.| 9 35 15 28 if 54 (18 50 
Akron cee 9 51 15 44 17 1) |19 45 
Clinton 10 22 16 16 2 eee 
Warwick. 10 26 16 21 oe. Teataes 
Orrville 10 51 16 47 ik 14 
Fredricksburg}!1 22 17 18 18 48 ee 
Millersburg ll 45 17 40 19 10 | No.8 
Gann 12 32 18 30 5 50 
Danville 12 44 18 41 60 
Gambier 18 04 19 O1 6 21 
Mt. Vernon 3 209D 119 26S 6 50B 
Centerburg 14 01 20 00 7 25 
Westerville 1 45 20 45 8 13 
Columbus arr.'15 10 21 10 8 40 


The system used in the above table constets 
in avoiding the confus ng division of the day 
into twoequal portions of 12 hours each. and 
emp oying instead a continuous cuount from 
lto24. The days begins at Midnigiét, as ur der 
the common system, but there 18 no possibil- 
ity of confusion between the forenoon and 
afternoon hours. E. T. AFFI.ECK, 

Gen. Pass Ag’t, Columbus, O. 
GEO, D. WALKER, RECEIVER. 

N. MONSARRAT, Gen’! Supt. 


New YorK, PENNSYLVANIA AND OHIO 
RAILROAD. 


New York, Boston and the East. 


The shortest and quickest route to Pittsburgh, 
Washington, Baltimore and the Southeast. 

Central or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

Until further notice trains will leave the 
new Certral Depot, South Water Street and 
V ialuct,as follows: 

5 50A M LIGHTNINGEXPRESS(daily 
eME. slcepingand hotel coaches from 
Leavittsburg. 8:35 a.m. To New Yerk, Albany 
and Boston withoutchange. Arrives at Mead- 
ville 10:40 a.m., (dinner); Franklin, 12:08 p.m. 
Oi) City, 12:30 p.m.; Corry, 12: 5 p.m.; James 
town, (Lake Chatauqua) 1:35 p. m.; Buffalo, 
5:50 p. m.; Rochester, 8:20 p.m.; Hornellsville, 
6:00 p.m.; (supper); Corning, 7:25 p.m.; El- 
mira,8:05p.m.; Binghampton, 10:05 p.m.; Al- 
bany, 5:00 a.m.; Boston, 1:45 p.m.; arriving 
at New York, 6:15 a.m. 
2:20P LIMITED EXPRESS, Pull- 

. +8. Sleeper Cleveland to New York, 
(daily). Arrives at Meadville, 6:30 p m.; 
Jamestown, 8;47 p. m.; Salamanca, 9:45 p. m.; 
New York, 10:10 a. m. 

11:00 Pp NIGHT EXPRESS, (daily ex 

° ef¥is cept Sunday), Coaping Coach 
from Leavittsurg to New York without 
change. Arrives at Youngstown, 1:50 a.m.; 
Pittsburgh, 5:50 a.m.; Wy eeagton 0:00 a. m. 
Baltimore 00:00 p. m.; Meadville, 8:25 a. m. 
Corry, 4:59 a.m.: Jamestown, 5:57 a.m.; Buffa 
0, 9:20 a.m.; Rochester, 12:58 p. m.; Hornells- 

illle 11:00 a.m.; Corning, 12:07 p. m.; Elmira 

40 p. m.; Binghampton, 2:19 p.m.; New 


ork 9:10 p.m, 
2:20 is iw PITTSBURGH EXPRESS, 
a eM. = daily through without 
change. Parlor Car, Cleveland to Pittsburgh, 
arrives at Youngstown, 5:00 p.m.; Pittsburgh, 
8:02 p.m.; Washington, 7:09 a.m.; Baltimore, 


8:19 a.m. 
4:10 p MAHONING ACCOMMO- 
> eM. DATION, stopping at all 
way stations. Arrives at Youngstown, 6:55 
p.m; Sharon, 8:01 p.m; Sharpsville 8:10 p.m; 
connects at Leavittsburg with train No. 20 
for Meadville and intermediate points, ar- 
rives at Meadville, 11:05 p.m. Pittsburgb, 00:00 
p.m. 
6:50 A M PITTSBURGH EXPRESS, 
2 oi. —(daily) through without 
change. Arrives at Youngstown, 9:30 ain; 
Sharon, 10:30 a.m.; Sharpsville, 10:40 a m_; 
Pittsburgh, 12:45 p.m Returning, leave 
Pittsburgh, 4:15 a.m., 7:45 a.m., and 12:55 p 


m. and 3:45 p.m 
10:35 A YOUNGSTOWN PITTS- 

. i. BURGH Accommodation, 
stopping at all Way Stations, arriving at 
Youngstown 1:30 p.m.; Pitteburgh, 5:45 p.m 
Trains arrive at Cleveland, 6:15 a.m., 6:30 p. 
m., 10:30 a.m 1:05 p.m., and 9:45 p.m 

Baw This is the only route oy which pas- 
sengers can reach Corry, Elmira, 
hampton, New York City, and intermediade 
points WITHOUT CHANGK,. No ehange to 
Boston and New England eities. 

Baggage Checked Through to All Pointe East' 


s@y Through Tickets and information re 
gard the route can be obtained at the 
office 131 Bank street, and at at sd ot 
New York, Pennsylvania and Ohio Raflway, 
South Water street and Viaduct, Clevelantl: 
A. E. CLARK, 
Gen. Pa Agt., Cleveland, Ohio, 
M.L. FOUTS, 
J. M, FERRIS Pass. Agt,,181 Bank st., 
Gen, Mangr Cleverand. 





DEAD-STROKE 
Power Hammers. 
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DIENELT & EISENHARDT, 
MAKERs, 
1306 Howard Street, Philadelphia. | 9 





The Cyclone Boiler Flue Cleaner, 


Gerlach’s pat. June 5, 1883 


——— 


Ca p pone — #es || \\ = 


The auger shaped steam passage gives the steam a spiral motion the entire length of tubes, there) 
thoroughly cleaning a set of tubes in 5 minutes. . 
Improving the ¢raft, saving fuel and labor 
No steam user should be without one, 
Circulars free, liberal discount w dealers. 
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CRESCENT MANUFACTURING co 
5 Michigan street, Cleveland 0. 





THE NEW LYMAN VAPOR STOVE FOR 1884. 


The most successful operating ;Stove offered 


to the trade. 


The simplest, most durable and most economical 


Stove on the market. 


Three Burners supplied with Gas from one Generator. 





Correspondence solicited. 


Cleveland Stove Co., Cleveland, 0, !ssnis'urers 
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Davis’s Patent, May, 1876. 


INTERCHANGEABLE IN ALL ITS WORKING PARTS. 
I, B. DAVIS & SON, MAKERS, HARTFORD, CONN, 





ent Boiler Feed Pump 
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rms Dfe. 
ERIE, PA., 
Engines from 15 to 400 Horse Power, 
Boilers of Steel and Iroy 


Supplied to the Tradeor user. Send for Catalogue 


Sav Millnd General. Machiney, 
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The IRWIN & REBER 
PATENT 
Expanding Water Condu 
MANUFACTURED BY THE sé 
§.8.S. Conductor Co.'7% 
LIMITED, ; 
47 Federal St, - Allegheny, Pa. 


Tre Stanprnc SEAt al- 
lows of an easy and secure} 
fastening, keeping the pipe} 
far enough from the wall to} 
make any overflow from the} 
eave pipe or head, run down 
the spout, and not the wall; 
and will open, in case of 
freezing, so as to prevent 
bursting, and still remain 
dauble-locked. and water 


“OOP 


PRINCIPAL AGENTS. 

E. B.adger & Son, Boston, Mass.; Noyes & 
Wines, New York; J. 8S. Thorn, Philadelphia, 
John G. Hetzell, Baltimore, Md.; R. P.Gormul- 
ly, Chicago; F.’Sohmidt & Sons, Milwaukee; 
Shackelton Bros,, Cleveland; A. K.{Sweet, 
Kansas City, Mo.; G. H Peters & Son, Buf- 
falo, N. N.; James Ackroyd, Albany, Wy. Y.; 
Witt & Brown, Cincinnati, ; Hull & Cossens 
Mnyfg Co.. St. Louis, Mo.. and many others. 


Cheney Anvil and Vise Co 
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Send for prices. 8 DETROIT, MICH. 


“MOORE COUNTY silt” 


Corn-Mills and Millstones. 


ALL SIZES. 


Fricti: 
Taper 9 
‘nen he 


sion Coupbi ng 






THE BEST ..] THE WORLD! Leeyaty 
SAMPLES OF MEAL SENT Oluteh Pubes 
ON APPLICATION. Tou can stars 
North (arolina Millstone 0 Weed, with ex 


WESTMINSTER. MI 
(Plena Mention thie Paper.) 
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Tha Westinghouse Automatic Engine 


‘The Westinghouse Machine Comp’y | = 


S Branch Offices: } 


IRON TRAD 


E REVIEW. 





at s—It is easy enough to procure a See - - ee Reset 
subject, and many 
almost any, subject: pov enier| . Cleveland Business Directory. 
Assayers and Aualytical Chemists. 
J UDSON, W. E, Ana ytical Chemist, 
eJ Nat. Bany Bldg, cor. S5perior and Water .* 


to obtain “a patent or no 
Bolt and Nut Works. 





ike the quack nostrums, such pat- 
agher value—being mere combina- 
2 In such matters 








with designing Oe in the end, and save dis- 


atents. 
paipatents 


are 
M. Allen, Pros. 
J. B. Pierce, Sec’y. 


Blevator Bolts, Coach Screws. __ rae 
Bofler Makers. 

Q™ite & TEACHOUT-— (Established 1857.) 

Boiler, Tanks, Stillsetc. 644 Broadway. 


Ok Ay me J. Boiler Maker. Kepair- 
ing a Specialty. 30 West RiverSt. 4 




















Bridge and Boiler Builders. 


} 

| B GeREXE BRIDGE AND | BOILER 
WORKS, mfrs of Arch & Truss Bridges, 

Boiler Tanke and Oil Stills. Bet. Wasson St. 

and Case Ave. 








Boiler Feeder 


BERMANN, W. 8. & SONS, manfrs. of 
the celebrated Ebermann Boiler Feeder. 
Send for Circulars and Price List. 2 














Belting, &c. 





8 South Water Street 











Coal, Iron and Ore. 


NDREWS, HITCHCOCK & CO., Briar 
Hill, Coaland PigIron. 101 St. Gnas 





GEO. P. BURWELL, Gen. Agent. 


246 Superior Street, 


. 





CLEVELAND, O. ACKSONIRBON OO. Iron Ore and Pig Iron. 
oJ “Payette Brown, Gen. Agent. 101 St. Clair 
a. C. CETCHELL, 15 


9 Chief Inspecto:. 





HODES & CO. Coal, Iron Ore and Pig 
Iron. 101 St. Clair street. 1 

ALLIBA, J. H., Iron Ore. 

Grand Arcade Building, 101 St Clair st. 51 











Grand Arcade Building, Cleveland, O. 5 





and Pig [ren, 101 St. Clair St. 





‘Carriage Bolts. 
: COLWELL & COLLINS NORWAY 





phia Carriage ind Tire Bolts. 4] 


a Carriage Repository. 
f \ REENE’S, J. U., Carriage Repository, 408 
Superior street anid 52, & 56 Rockwell 
street, dealer in Fine Carriages. Repair shop 
n connection. 41 


H OTCHKISS & UPSON MANUFACTUR.- 
ING CO. Manuf’rs. Machine, Plow « | 


| Business Directory. 


bewree & CO. Belting and wappliys | 


ABCOCK, MORRIS & CO., —COAL.— | 


ICKANDS, MATHER & WU., Iron | 
6 


BOLT CO., manufacturers of Philadel- | 


— 
mie 


Cleveland Business Directory. 





Stair Builder. On City, Pa. 


FEIL, CHAS, Stair Buller; Hard Wood i ieee 
Manties and Office Railing. Works, 49 & | = tn ee Tepe! engine and 
51 Canal wnt patente ome. oem om ings, ight and heavy, made on shoxt notice. 2 
Steel Sta and Stencils. RS aN ETE Wir Ee pane 
iss —e eT es New Haven, Conn. 
IMHARTY, J. i. & CO., Rubber Stamps, 

Seals, Stencils. 197 Superior street. 54 AMBERY, GEORGE D. builder of Model 
in P+ and Sperial Machinery, Dies, Tools, 

— = Punches, etc. Wood and Metal Patterns. No, 

27 Artisan Street. 54 





























Steam Furnaces. 


C ‘ouitt Varg ST AM FURNACE CO. 


Pittsburgh, Pa. 


| Seg eho PRESSES. W. A. Bunting, 
manufacturers’ a nt. Printers supplies, 
tyne, cards. 42}¢ Sixth Street. [Up stairs.; 17 








buiid large engines for Stationary and 

arine purposes. Blowing Engines for Blast 

Furnaces and Steel Works. Steam Pumps for 

Copper Mines, and Steam Helve Hammers for 

Forges and Bloomeries. {Make aM kinds of 

| heavy Castings. Foundry and Machine Shop 
| corner Detroit and Genter Streets. 








Ravenna, O. 








HOMPSON, T. F., dealer in Agricultura 
Implements, farm machinery, hard- 

ware, seeds, fertilizers, &¢. Cor. Main and 

Prospect streets. 51 








| Akron, \, 

| ~KRON IRON CO., manufacture best Com- 

| mon, Refined and Charcoal Iron. 

CNEIL, J. C., Steam Boilers, Heavy Sheet 
Iron Work, 


Kochester, N, Y. 
YOWK, JNO.N., mfrs. of Specialties, such 
as Machine forging, bridge bolts and 
trusses, railroad switches, spike, mall, chisels, 
Repairing promptly exe- | &. 98 
cuted. Ss OOD-WORKING MACHINERY. Send 
APLIN, RICE & CO., manuf’rs. of Stoves for Catalogue. J: S.Graham & Co. 48 
and Hollow Ware, dealers in Tinners’ | ——————_—— — ee 
Stock, etc. ee ee a: MKS. Toledo, O. 
EBSTER, CAMP & LANE MACHINE 
CO., Founders and Machinists, 12 — 














street. 
AHOW BRuS. mapnfrs. of and dealers in 
| w/ Wood and Metal Pumps, Pipe, etc. 225 
| West Market street. 42 
VY & FIEBEGER, Galvanized Iron Cor- 
nices. Send your plans for estimates. 62 
=———————— 








Iron Foundry. 98 and 100 Erie street. 7] 


OLEDO FOUNDRY AND MACHINE CO 

| builders of Steam Engines, Circular Saw 
Mille and all kinds machinerv. Water St. 
cor. Cherry. 03” 
pte es SAW WORKS, H. Bartley, 
manufacturer and dealer in Saws of every 
description. All kinds of Springsinade from 
Sheet Steel. Reaper, Hay Knives Truss, 
Springs, &c. made to order. 92 St. ClairSt. 3 








Alliance, O. 


WY th et J. W. Engine and Machine 
ye Builder, and Genera! Machine Jobbing. : : : 

4] NION Manufacturing Co., manufacture 
- . oe ——~- y Sewing Machines, Wash-boards, Child- 
| Buffalo, N. Y ren’s Wagons, Carts, Wheelbarrows, Sleds, 
| 


Kitchen Wooden ware, &e. 


q VOAT BUILDING: a Bros., prop. 

>» Union Boat Works. Boats of all kinds 

made to order. For sale or rent. Water Street, 
3 





HITE, L. & I, J. manf’r’s of Coopers’ 
fools. Carpenters’ Tools, and ShipTools. 
Also manf’r’s of Planer Knives and Machine 
| Cutters toorder 310-314 Exchange street. 388 


| a 7 
fIVHE BUFFALO NUT AND BOLT Cu.— | 
{Limited.| Manufrs. of Hot Pressed Nuts, | Wheeling. W, Va. 














ss Dyers. 
po eet ER, A.,122 Seneva st. Gentlemen's 
and Ladies’ Clothes Cleaned and mae, 








File and Saw Works. 


Pi RKIN, W. H. & CO., Hand-cut Files and 











Rasps, dealers in Disston’s saws. No. 1) 
south ater street. : 51 
Foundries. 








OW LDR & CO., Car Wheels, Patent Unill- 

ed Frogs, and all kinds of castings. 9 
Winter. ~~ — 
Y AKE SHORE FOUNDRY, Water and Gas 

Pipe, Light and Heavy Castings. Ala- 
bama st. 


6 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 





The best evidence of 1ts peculiar merit is the 
facet that our 





ITZSIMONS WM, & SON, Rolling Mill and 

{ Machinery castings. Rolls a Specialty. 
No, 435 Broadway. 64 
rh Malate adi ll 


Shipments average Two Engines per day. 
Over 600 Engines and 16,000 H.P. 
now in operation. 


OUR PRICES ARE MODERATE. 
Send for Illustrated Circular and Reference List. 


F..uudry Facings, 


LEVELAND FACING MILLS, kK. J 
Hayes, Manager. 4 Carter street. 21 





Hides, Pelts and Leather. 


PITTSBURGH, PA. TENNISON BROS.,dealers in Hides, Pelts, 
94 Liberty St., New YORK, D 

14 So. Canal 8t., CHICAGO, 

401 Elim St., DALLAS, TEXAS = 


Furs and Talow. 48 and 50 River rere. 





Hardwvod Lumber. 
AA ARTIN & BARRIS, dealers in all kinds of 
N Hardwood Lumber. 13¢ Central Wer. 








Hardware and lron. 


INGHAM, WM. & CU., Hardware, iron, 
Nails and Metals, 148 and 150 Water street. 





facturers of Steel and [ron Wire and es 
re. § 





UT OODS, PERRY & CO., manufacturers 
and dealersin Lumber, Lath, etc., 5 
Garter et ; De 4 
ISHER, WILSON & CU., wholesale lum- 
4 ber dealers (pine & hard wood), rough and 
dressed umber, timber, lath shingles, etc. 47 
Central Way - eile i __ 82 
RAUSE,C. A., & SON, wholesale and re- 
tail dealers in lumber. Yards cor. Supe- 
rior and Wason ani: 281 Merwin streets. 04 








Lime Manufacturers. 





utch Pulley. 


Taper Sleeve Pulley Works. 


MANy CTURERS of Taper-Sleeve Wood 
F : ! wileye, Taper Sleeve and Com - 
Pal Coupbings, Adjustable Dead Pulleys, Wood 
oO eye, Split or made in Halves, Friction 
atch Pulleys, and Friction Clutch Couplings. 
Gan start a load with this clutch, at any 
eed, with case and safety. 


ERIE, PA, 


White Lime; also dealers in Plaster, Ce- 
ment, etc. 85 Kim street. = 34 


Machinery and Boilers. 


RITCH,K. &. Metal Pattern Maker. Sinall 
machin 
ning a specialty. 42 South Water Street. 








Ou Manufacturers. 
%{ MERICAN LUBRICATING OIL CO. 
manf’rsof lubricating oils, 23 Euclid ave, 





( YLEVELAXD ROLLING MILL CoO., manu- | 


> USSELL LIM# CO., manufacturers of 


repaired. Lawn Mower sharp- | 


Bolts, Washers, Rivets, &c. 226 Ohio St. 31 BAUR SIGE Ba CHING WORKS, Redman 
em: : : ‘ & Co., general machinists and manufac- 
turers of Marine and Stationary Engines 
Hangers, Pulties, Shafting, &c. Cor. 18th & 
Chapline streets. 12 


Bridgeport, Ct. 





TLANTIC HOTEL, directly opposite the 

Railroad Depot. D Foland, proprietor 
W. Foland, H. W. Terrell, Clerks; Wm. Rich- 
vrdson, Night Clerk. 2 | 


eas | Be ERWES, & SONS, manut. of Nail 
Kegs, Pat. coiled hoops, slack barrel and 
keg heading and oil barrel stock. 1 


Youngstown, WU. 


Canton, O. 


MAYOVELTY IRON WORKS, Mill work, 
Shafting, engines, Imperial job printing 
press, etc. 73 


ae 2 Pe Pr 
Press, ete. A. WYCKOFF, 
} ELDEN BURNER CO,.—H. S. Belden—B. 
c. Goodrill. 158 and 160 8. Market-st. Manufacturer of 

Manfrs of gasoline burners and fixtures, and 
contractors for lighting streets | 

HE SUN VAPOR LIGHT & STOVE CO., | 
manufacturers of Vapor Gas Lights, Gaso- | 
| line Stoves and Tinner’s Soldering Furnaces. | ‘\ 
| Contractors for lighting the streets of cities and | \ 
No. 116 E. 5th Street 72 \ 














| towns 





|= = 


Columbus, O. 


cut Files and Rasps. 
Send for Price List. _ 

ITY BOILER WORKS, manfrs of Station- 

ary, Portable and Locomotive Steam 
Boilers. All work warranted Borger Bros. & | 
| Co. 03 
| FF ELOTES WOOD & CO., manfrs of Malle- 
4 able Iron. Cor. Randolph and West 

| streets. 13 


Old files re-cut. 


| 
| WOOD W 
’| JD EYNOLDS BROS., manufact’rs of hand- | ATER PIPE 


FOR 


Mines, Coke Ovens and 
| Water Works. 
‘Chain Pump Tube Curbs, &c 


ELMIRA, N.Y. 


KEYSTONE SCREW CO 


7th and Venango Strevia, 





Cuyahoga Falls, O. 


rFHE CUYAHOGA FORGE AND IRON 

CO. manfrs. of every description Car, | 
; Truck & Driving Axles, Forging, Shafting, 71 | 
| 


Cincinnati, O 


FT NRCC ae STEAM HEATING CO. | J Mids Wibeean 

mfrs, deulers and contractors arming | 

and Ventilation of public and private buildings | ? ~ ERBECK, 

| aspecialty. Boilers, Radiation, Pipe, Fittings, | Manufacturer of 2 
Brass Goods, &c. Correspondence eolicited, | my i age: 

| 187 West Pearl street. #5 | [rov and 7. an t-Pointed Wood 


| Ask for discounts 


| THE “SWIFT” AUTOMATIC 


- Lubricator 


| I IMA HOUSE, centrally located; telegraph | 
; Ad 


Erie, Pa. 
ALL ENGINE CO.,, manufacturers of Au- 
] tomatic Engines of 15 to 60 horse power. 


| Lima, O. 


office in the house. J. Goldsmith, Prop, 


18 THE 


, \ryy 
Meadvilbe, Pa. | BES T 
URRY & CO. general FObbers fo Casténgs | FOR MARINE, LOCOMOTIVE, 
CON TINGE. oop tees eT STATIONARY anp PORTABLE 








| ENGINES. Address for Circulars 
Niles, O. 
to ALLEN W. SWIFT, 
> EEVES Bros., Manufacturers of Boilér,| 17 ELMIRA, N.Y. 








, Tank and Sheet Iron work, ete. 


64 , 
Olean, N, Y. 


| FINE /"°23-F NGRAVING 


En- BETAS a en 


ESTIMATE 4 L : 
( YoU) 702 GHESTNUT” PHILAS ?4 


Ber ge ea 
| Vi gine and Boilers, oil drilling tools, rig 
| irons, etc. 72 





1T WILL? 
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THE NICKEL PLATE. 


New York, Chicago & St. Louis Railroad. 
The passenger ———— of new trunk 
line is all new and is supplied with the latest 


appliances necessary to safe, speedy and com- | 


fortable travel. 





At Ohicago, Passenger Trains arrive at and | 


leave Union Depot, Van Buren street. 
Following is the time in effect Nov. 48, 1888. 
and untii further notice: 


GOING EAST. 











‘Malleable I 


ZELOTES WOOD & CO.. 


PROPRIETORS 


COL OU DSUs 





ron Works. 





TINNING AND JAPANNING A SPECIALTY. 





Columbus, Ohio. 





RIVETS, 


BOILER. 
TRACK BOLTS. 


TANK, BRIDCE AND 


RIVET CO. 93 Cleveland, Ohio 














Local | 1a 4 Coneaut, 
Pass’n’gr| Pass’ngr.| Accom, 
Ly. Chicago. | a Sc 
Ar. Valparaiso..j 9 37 | 
“ Ft, Wayne 1 00 pm 
“ New Haven 1 35 1 Serr 
*“ West Leipsic| 8 @ | ........ } 
** Arcadia. 4 s Pits i 3G Perce 
** Fostoria 4% 
“ Gr. Springs. a. rrr fee 
“ Bellevue 6 2 Cae Wee 
Lv Bellevue .. Ome. by Feet i552: 
Ar larain...... 7 30 | 916 F 
Ar Cleveland...| 9 02pm; 1022 |... ... 
Lv Cleveland . 10 27 | 3 52pm 
Ar Painesville li 38 5 05 
* Ashtabula. 12 25pm) 6 03 
** Conneaut... 1 07 6 32 
“ Erie . fee gereveger 
“ Dunkirk . : | 8 47 
“ Buffalo 5 22 
GOING WEST. 
Local | Local |Con’eaut 
| Pasen’gr.| Pase'ngr.| Ac com 
Lv Buffalo.... .|-------- | 9 47 am|. 
Ar Dunkirk ooo veers] UL 26 | re 
** Erie 1#pm)| Leave. 
* Conneaut .. | 2 | 617 am 
** Ashtabula... -------- 2 50 6 46 
‘“‘ Painesville..|..........| 344 | 743 
** Cleveland ATR a 8 57 
Lv Cleveland 647am) 4 W i 
Ar Lorain ..... 7 53 |; 6R 
Ar Bellevue 9 17 Ta 
Ly Bellevue | 922 eer 
ArGr. Sp-ings..| 9 44 | ; bios 
* Fostoria.,....| 10 22 } 
** Arcadia.....| 10 34 | 
** West Leipsic)| 11 30 ae oe 5 
ii oe Re A 2 eee See 
ook at eA ee. a Ee Fee 
“ Valparaiso...| 555 |......... ohh A 
** Chicago | 7 &2 RES 
Trains run by Ninetie7h meridian time, 


which is nine minutes slower than Chicago 
time, twenty-eight minutes slower than Col- 
umbus time, thirty-three minutes slower than 
Cleveland time, forty-four minutes slower 
than Buffalo city time, and sixty minutes 
slower than Seventy-fifth meridian time. 
For infurmation, call on nearest Agent of 
the Company or address 
B. F. HORNER, 
Gen’! Passenger Agent. 
LEWIS WILLIAMS, 
General Manager, Cleveland © 


ee Laine. 


Cleveland, Columbus,Cincinnati & Indianapo 
lis Railway. 


The Great Central Trunk Route to 
the Ohio and Mississippi 
Rivers. 


Three Trains Week Days, 


TWO TRAINS SUNDAY. 
Leave Cleveland with Through Palace Coacheéa 
and Elegant Sleeping Cars fur 

Columbus, Cincinnati, 
indianapolis, Terre Haute 
and St. Louis 


A7 ith out Change. 


This is the only line making Direct Connec- 
tion with all the principal Trunk Lines of the 
East for all Southern, Southwestern and 
Western points, either by way of Cincinnati, 
Indianapolis or St. Louis for all railway towns 
in Missour:, Arkansas, Texas, Kansas, Ne- 
braska, Colorado. New Mexico, Old Mexico 
and the Pacific Coast. 


Equipment New and Comprising 
all Modern Improvements. 
The Best Roadbed and Safest Road 
in the West. 





Tickets by this popular route for) 


sale at all regular ticket oflices. 
E. B. Thomas, 0. B. Skinner, 


General Manager. 


A. J. Smith, 
Gen’! Fass. Avent, CLEVELAND, O 


JOHN H. O’MARA, 
NEW LISBON, O10, 


Him Manufacturer of 
| the eelebrated 


EXCELSIOR 
pTAMOND GRIT 


GRINDS TONS 


The best in the 





————— as market 
WET AND DRY GRINDING, 
AND FAST CUTTING, 
Mavufactored in sizes from 8 feet 6 inches to 
& feet in diameter; in thickness from 6 Mches 
to 2 inches. Orders solicited, 
Se JOHN H, O'MARA 


FOR 


L. M. PITKIN, 
Pres’t and Treas. 


Variety lron Works Comp’y 


BOILER MAKERS, 


MACHINISTS AND FOUNDERS. 
Shafts, Pulleys and Hangers 
a Specialty. 
51 to 73 Scranton Ave, 21 CLEVELAND, O 


RLIN, | 
yr il 


F, L. CHAMBE 
Sec’ 


C. F. Dewick & Co. 





Aries 





= 


Steel Toe Calks 


360 Dorchester Ave., 
1 SOUTH BOSTON, MASS. 


“EY OC J ‘ 
, & 4 Py, 
ey Mey &, “Rog, Wy 


cs 


Cleveland Flue Cleaner Mfg. Co 
Manufacturers of Aitchison & Doolittle’s 


! 
' 








Traflic Manager. | 





| 


PATENT STEAM 


Flue Cleaner. 


49 Power Block, Cleveland, Ohio. 


The most simple, durab‘te and economical, 
It saves from 15 to 25 per cent on labor and 
fuel. 

Send for circulars and price list of “leaner 
and Iose. Good, rejiable, energetic agente 
wanted, cow 98 








The Babcock & Wilcox Co. 


Water Tube Steam Boilers. 
107 Hope St. 

Glasgow. 

80 Cortiand 





Pittsburgh, 91 

4th Ave. 
Chicago, 64 So. 
Canal Street. 


ee - Ss 





Cincinnati, 64 W. Third Street. 
St. Louis, 707 Market Street. 
New ricans, 54 Carondelet Street. 
San Francisco, 50 8. Mission Street. 
Havana, 50 San Ignacio. ’ 

Send to nearest office for Circular. 24 











AKRON 
POLISHING 


—AND— 


PLATING 











Smith & Curtiss, 


OBBERS OF 


TEAS, 


COFFEES AND SPICES 


ALSO PROPRIETORS OF THE 


CLEVELAND 
Coffee and Spice Mills 


107 & 109 B.nk Strect, 
Cleweiand, ©. 


WILLIAM WHITE, 


Manufacturer of 
Boilers & Cas Holders, 
TELESCOPE AND SINGLE GAS HOLDERS, 


Wrought and Cast Iron Tanks. 
Orders solicited. Write for Estimates. 
NEW CASTLE, PA. 


Young & Locke, 
T)*4* RS in New and Second-hand 


Machinery, Engines, Boilers 


and Pumps. 
description, 


25 TITUSVILLE, PA, 





Gas and Steam Pipes of evevy 





FOR SALE OR LEASE 
ON LONG TIME. 


LOTS ANDLANDs 


BY THE FOOT OR ACRE. 


Eligibly situated for manufacturing 
on Sad near the N. Y., P.& O., thed. ures 
I,, and the Lake Shore Railroads at ¢ leveland 
J. H. SARGENT, ; 
81 180 Franklin A ve, 


FOR RENT. 


F° RENT, with or without power, 8-story 
BRICK FACTORY, corner Columbun 
and Winter streets. Inquire of » 
PETER GERLACH & Co. 
31 51 Centre etreet. Cleveland, 0, 


WANTED 
O BUY A ONE HORSE POWER Ey 
GINE. Mustbecheap. Address 
AS, SMITH, 
Care Iron Trade Review, Cleveland, 0 5 


WANTED. 
W ane a good mechanic in every ma. 
chine shop-and foundry to get up clubs 
for both the Weekly and MonthlyTRADE kK. 
VIEW AND WESTERN MACHINIST, We 
give the best rates to clubs, and pay better 
commissions to those who get them up than 
any other journal published, For particulars 
or specimen ome adaress 
AY & CARTER, Publishers, 
= 122 Water Street, Cleveland, 0, 
OR SALE. — ENGINES --one 14x24 and 
ope 8x12, second hand engines, in good 
order. Cheap, at VARIETY IRON WORKs 
Co., Cleveland, 0. Vv 
O TICK, -- Parties desiring complete 
printed lists of firms in any line of trade 
for mailing Catalogues or Circulars, can ob- 
tain same at reasonable rates, or can haye 
circulars addressed and mailed, by 
DAY & CARTER, 
tf 122 Water street, Cleveland 0, 


ANTED-—SITU ATION- By an Electri- 

cal Kngineecr of Experience in this coun- 
try and abroad, as Superintendent of a local 
Eleccric Light Piant, or to set up Plants for an 
Electric Light Company. Address care of 
Trade Review , 122 Water street. 61 


VOR SALE.—6 steel buckets, capacity one 
yard ; 624 feet 25 1b. rail and track. E. B, 
DELAMATFER. 21] Franklin Ave. Cleveland, 


NOR RENT—Shop room, 75x100 fect or jess 
on ground floor in works of the Higley Car 
Journal Co., on Heruld street, at Nickle 
Plate Crossing. Inquire at works in person 
or by mail. Cleveland, Ohio. 


OR SALE,—A half interest in av estab- 

lished and stap!e manufacturing businese 

within 50 mites of Cleveland. For the right 
man a good opening. Address J.K.B. 
Care Trade Review. Cleveland, 0. 

ANTED—PARTNER in two or three 

good ; aying manufacturing businesses. 

For particulars address F. H. & Co., care 

Trade Review. 


Fe SALE.—A first class medium CIRUU- 
i 





























LaR SAW MILL, new, never been used. 
ll be sold eheap. 
Trade Reyiew. 


BRICK MACHINES. 
Steam,Horse & Hand Power 


All sizes—Strong, Durable, Efficient. 
Write for particulars &c. to 


CRroTON-ON-HUDSON, W.E, Talicot & Co 


Mention this paper. 92 NEW YORK. 


Address M. & Co., care 
51-uf 





WM. GLEASON, 


Manufacturer of 


Machinists’ Tools, 


Send for Circular and Prices 
34 Rochester, N. Y. 


A. L. WRIGHT. 


MANUFACTURE OF 


EngineLathes 


Lowell, Mass. ° 


EDWARDS, TOWNSEND & CO. 


‘WHOLESALE GROCERS, 


And dealers in 
Wines, Liquors and Cigars, 


Teas a Specialty. 
Nos. 151 & 153 WATER STREET, 
CLEVELAND, O. 9 
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Eureka Band Saw. 





with 26, 30 and 88 inch wheels. 
The two smaller sizes will saw hard wood 12 
in. thick, the largest 16 in. thick. They are 
made of the best material and are well made. 
For further information address 
FRANK & CO., 
Manufacturers of 


wooD WORKING MACHINERY, 
176 Terrace Street, BUFFAT.ON. Y 


SUMMERS BROS. & CO. 


manufacturers of 


VOMMO & REFINED SHEET INO, 


And Superior Quality Shingle-Eauds, 
OTRUTHERS. 0. 8 Youngstown, U. 
W. McFARLAND, 


Iron and Brass Founder. 


Chilled Cast Wire Dies 


a Specialty. 
Any size or style made at short notice. 








Storage Comp’y 


Ww E desire to inform the public that we are 
prepared to receive PIG IRON, Blooms 
Ingots, Muck-Bar, BAR and Sheet IRON, 
Car Wheels, Rails) LUMBER, ORE, etc. 
also every kind of merchandise, on storage. 
Warrants will be issued on all stock received, 
made trans'erable by endorsement and deliv- 


erable to the holder on demand. These war- 
rants will furnish a convenient medium of 
transfer and delivery, and serve as collateral 
to partics wishing advances on their stock. 
We shall be giad to furnish full particulars as 
to the manner of transacting business and in- 
vite correspondence or personal interview. 


-R. DRAKE, Sec’y. 
Room 68 Wilshire Block. 83 


Pittsburgh = Wheeling Coal Go, 
Miners and Shippers of 


OHIO STEAM COAL AND COKE, 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capaeity, 2,000 tons daily. 





Office: 12 Case Buildine 


CLEVELAND, OHIO, 
Lake Shipping Point, Lorain, Ohio. 





lron Planers 


A SPECIALTY. 






New Patterns. 


— 


= — ga SD 
This Planer returns the table 8 for 1. 
Sizes from 20 in. by 20 im. and 80 in. by 30 in. 


to plane from 4 to 10 feet in length. 
Rochester Machine Tool W’ks 
LIMITED, 
34 Rochester, N. ¥. 





S Se 
IVE HATCH 


ccevation or ELEVATORS. 


LDING 


C.H.MITCHELL & CO 


1'O5 MICHIGAN ST Nefe) 


CHI 


BRUSH ELECTRIC CO., 
Cleveland. Ohioc. 


The sole manufacturers under all the patents of Chas. F. Brush for 

















e . e . . s 
Electric Light Machines. | Electric Lighting, 
. 
cn ne a Storage Batteries, etc. 
Neo. | No of No. of | Horse We fu.nish the ony complete PERFECT Sys- 
ot | Lights | Lights| Power | Price. TEM of Electric Lighting. 
Mcii. |2,006 c. p.|1.206 e.-d | Requir’d The Best Dynamo Machines. 
© wat The Best Arc Lamps. 
; : 7144 a “ane The only Practical Storage Batteries. 
; 2 P | : pop The Purest and Best Carbons. 
| 5. i ‘ 

4 - 4 a 565.00 Oe | See, ee : 

4 6 | 4 55 0 | OUR PRICES ARE THE LOWEST 

5 10 | 8 

5 yet og 900.00 OUR FACTORY THE LARGEST, 

6 - | . l4 1,500 .00 and our 

7 30 | - 3 x008 00 BUSINESS THE MOST EXTENSIVE 

s | fo. fa 2,000 00 LD TO-DAY. 

Hi ae eS. $7600.00 IN THE WOR ‘0 

| | SEE THE LIST, 








~ Single Lamps, $50.00; Double Lamps, $60.00. Send for details. 


The Brush Electric Co. 
5 No. 104 Euclid Avenue. 





THE IMPROVED 


Eberman Boiler Feeder 

Is so constructed that it is not affected by the Feeder becom- 
ing heated, and is operated by turning a single lever. No globe 
valves are used. All parts are interchangeable, and needs no 
adjustment for varying steam pressure. Works under a pres- 
sure of from 20 to 150 pounds on a lift of 25 feet. 

W. 8S. EBERMAN & SONS, 
15 Water Street, Cleveland, O. 








B Order direet from the 
iron Clad P aint Co., iron Clad Paint Co., 
 Quctory 75 & 77 Central Way. Sec. & Tyezs., No. 3 Case Builds, 


Cleveland, Ohio. 


And get the nuine 
article, and save liability 
of suit for using an article 
made in violation of the 
atents issued to Wm. 

reen and now owned 
by tnis Company. 


IRON CLAD PAINT is 








the. most durable, 
most fire-proof, and 
CHEAPEST PAINT 
MADE. 


Furnished both Dry 
and Ground in Oil. 


Used by nearly all 
he Raiiroa 63 





= 


Trade Mark Paterted—Paint Patented 


THE WELLINGTON BELT HOLDER 


HOLDS THE BELT AT REST 


When the machine is not in use, and in ition to be in- 
ee | shifted back uponthe driving pulley on line shaft 
at will. 

No more wearing, rattling, heating loose pulleys. No 
more waste of belts and power when machines are not in g 
use, No more danger shifting belts. 


SIMPLE, DURABLE, CHEAP. 
Send for Descriptive Circular, 
AGENTS WANTED. 
W.R. SANTLEY, 
Wellington, Lorain Co., Ohio. 








78 eow 





WU ori=s. 


Sole Manufacturers of 


The NewHarris Hot Air 


And the Combination 


Hot Air & HotWater Furnaces. 


Also Manufacturers of the 


Gold Pin Indirect Radiators, 
AND THE 
Laflin Direct Radiators 


FOR HOT WATER OR STEAM. 


“irst class goods and low prices. Send for Cireu- 
lars and price lists. 


143 te 149 Perry Street, 
15 BUFFALO,N.Y. 


MONTGOMERY & CO.., 


IMPORTERS OF 


STUBS’ FILES, TOOLS AND STEEL 


GROBET SWISs FILES, 


 Chesterman’s Measures, 


Hubert’s French Emery Paper, Horse Shoe 
Magnets, Etc. 

Wm. Smith & Son’s Celebrated Music Wire. 
French Sheet Steel 3% in. Wile, from 4 to 65 Thousandths 
Machinists’, Silversmiths’, Jewelers’, Die Sinkers and 
Sewing Machine Manufacturers’ Supplies. 


105 Fulton Street, New \ urk. 


beearris tron 









Gro. W. MONTGOMERY 
Gro, W. CHURCH, 





A. Ts. BOVTCE. 


Manufacturer of 


POTTERS’ AND CLAY-WORKING 


MACHINERY 


OF ALL KINDS. 


Will also have ready about May 10th smaly. 
cheap Engines and Boilers, suitable for run, 
ning Printing Presses, Ice Cream Freezers- 
Creameries, &c. Also, dealersin all kinds of 
secoud-hand machinery. 


EAST LIVERPOOL, 9 


WM. B. CLEVELAND, 


Suucesror to M, A. Buell, 


Electrical Annarats, 


AND TELEGRAPH SUPPLIES, 


Eleoctro-Medical Batteries; Call - Bells and 
Batteries; Learners’ Telegraph Instrumente; 
Annunciators, Motors, &c. 


Special and Experimental work to order. 
No. 144 Superior Street, 
Leader Building. 5 CLEVELAND, O. 


fEtna Machine Works, 
F, 1, FREEMAN, Prop., . 
Manufacturers of 


High and Low Speed 


Stationary Engines 


UPRIGHT AND HORIZONTAL. 


Geared and Direct Attachment 


CIRCULAR SAW MILLS. 


Patent Sets and Head Blocks for Saw Mills, 
and Machinery of all descriptions. Also man- 
ufacturers of 


The A.tna Engines. 


These are an aaer new styie of Upright 
Engines, designed by F. I. Freeman, sad 
PATENT APPLIED FOR. 

They are so constructed that they can be sold 
for one-half the price for the enunary style 
of the same sizes or power, consequent- 
ly they are by far the 


CheapestiEngines in the Market 


ETNA MACHINE WORKS, 
WARREN, O. 











FREEMAN’S PORTABLE FIRE 
ESCAPE. 





(Patent Applied for.) 


Designed expressly for traveling Men tocarry 
in a Valise. 


Also, for Rooms in Hotels, Boarding Houses, 
Etc, 





The smallest, lightest and Strongest FIRE 
ESCAPE Manufactured : Is absolutely Safe, 
and always ready for use. The Speed can be 
controlled at will, The No. 2 Machine is only 
83 1-2 inches in diameter and 2 inches wide, 

One of these Fire Escapes will be sent to any 
address with privilege of trial. and can be re- 
turned if they are not as represented, tor 
sale by all General Hardware Dealers, Reli 
able Agents wanted, Address, 


#itna Machine Works, 


(Opposite N. Y. P. & O Freight Depot, 
WARREN OHIO, 


IMPROVETr 


DRILLE& 


Thia cut represents 
my No. 2 Improve: 
Drill, double geared, 
so arranged that by 
moving the crank from 
A to B, it will give a 
slow motion, for heavy 
drilling, to the spin- 
dle, increasing ‘he 
power double, 









Price 36 00, 
George C. Tah 
34 SOUTHBRIDCE ST. 
WORCESTER, MASS 








U.S, A, 
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This Car has a capacity of 18 to 29 aa 


AND CAN BE HANDLED BY ONE MAN tone, 


DISCHARGING ITS LOAD INSTANTLY. 


The device can be applied to flat cars. The cag ; 
ander perfect control at all times, and can be neld rah, 
eleyation or dumped suddenly if desired. For constre wmf 
trains, cars with this deviee would be invaluable woth 


The Mechanism is Strong, Simple and Durable 


The following Railroads and Car Builders are hy; 
‘ars with this Screw Lever attachment, viz: Cline 
southern Pacific Railway, Kansas City, Mo.; Wilmin 
t Northern Railway, Wilmington, Del.; Northern p Bion 
tailroad Co.; Boston & Maine R.K. Co.; Lehigh Vane 
railroad; Gilbert Car Mfg. Co., Troy, N.Y: Wells ey 
French Car Co., Chicago; Maine Centra) Ratltoad Con 
Cleveland Rolling Mills Co., Cleveland; Litchtleld Car ..; 
Machine Co., Litchfield, Ills.; N. Y.,P) &O. Kaidlwan 224 
Cleveland, Ohio; Buckeye Car Mfg. Co., Columbat C0. 
Pennock Bros., Var Builders, Minerva, O.; East and W d.5 
R. R.of Alabama, Cedartuwn, Ga. This car rece “ 


United States Car Co.’s 


SCREW LEVER 


Dump and Coal Car. 


(M. VAN WORMER’S PATENTS.) 


Cc. L. VAN WORMER, 





a. d th 
General Manager. highest and only medal awarded for cars of ihis shoal we 
g ecent Exposition of Railway Appliances, held at the 
“fie Ga tk GEESPECTIVE VIEW. l. The medal awarded was si. ver, : © “+ Chleags, 


UNITED STATES CAR CO., 48 CONGRESS ST., BOSTON, MASS. 









































































































































URBERSIVE VIEW. 


NEW OTTO SILENT Gas ENGINE! > _ = 2g ee 
marking ztshow' Baliogpocan ee Wood- Working Machinery. 











printing, ventilating, runnin 
































ftarted instantly by a Match, it a 
gives full power immediately. small shops, &c., 2, 4and7 H. 
Ween stopped all expense P.and upwards. Built ¥ 
ceases. Schleicher, Schumm Co., Py 
No explosions; no fires nor cin- PHILADELPHIA. ® 
ders; no gauges; ho pumps; nc ALBERT FISHER, eo R 
engineer or other attendant Agent for Cleveland. = - z 
while running. 01 77 & 79 Merwir St, Cleveland,o. : = 
ro w 
ok] 38 
-_ 3 ee 
YN ay ~ ao Qe 
CORRY CITY IRON WORKS, =" 8 
CORRY, PA., manufacturers of all sizes of & $ 
. ° . wl a 
Portable and Stationary Engines and Boilers, 3 
and all kinds of Plate and Sheet Iron Work. Also manufacturers of the $ 
Celebrated Gladiator Agricultural Engine, 
the lightest ard safest enginc built, having a perfect Spark Arrester. Send for Circular. PRICES—NO. 2. 
To plane on side and match, 4 rolls,....... $500 W § 
To surface 1 side without matching 4 rolls, 400 ILLIAM TEAL; 
To plane one side and match, 6 rolls,...... 565 


Thos. P. Egan,§Pres. Edwin Ruthven, Sec’y. Frederick Danner, Supt. | To plane two sides and match, 6 rolls, ... 650 ROCHESTER, N.4Y 
’ 4 , ave 


=) = a a A | To plane 2 sides without matching, 6 rolls, 500 a 


Wood Working Machinery, DAYS £08, 


DERSO 
OF 





OF THE LATEST AND MOST IMPROVED DESIGNS 
— FOR — 


Furniture Factories, 
Chair Factories, 


: , Car and Agricultural Works, 


Carriage and Buggy Shops 
and Genera] Wood Workers, Z d 





MANUFACTURED BY 


bee PAINT CO., 


251 to 271 West Front Street, 
CINCINNATI, O., U.S.A. 












THE NEW PULSOMETER 


The cheapest, strongest, most simple, compact, durable, effective and economical 





STEAM PUMP IN THE MARKET, 


| 
| Glazed [CLEVELAND WINDOW GLASS G0.) JAM cx rusins meas ender, and un so ate, toc. Ne Maghiner?, Ne Od 
| f 





For Doors, Sash, Blinds and Windows sae orciprete. without injury to its parts, Needs onty a steain pl 
, 


; oe eis eats: Cues ae sitar io bie an ste, IN see,t 
Wi d American, French&PlateGlass ; 38.000 io. pa7b ; 45,000 do. 8400: 60,000 10.9500 ; 120,008 
ln OWS i 73 Michigan Street and 132 Champlain Street, 


$225 ; 25.000 10.827 45,000 do. 
Cleveland, Ohio, 3 






do. $1.0 © Compare this with any other Pump List. — 
Write for illustrated descriptive book with testimonials, &c. Mailed free. 
PULSOMETER STEAM PUMP CO,, 83 John St., New York City, U. S-As 
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“‘spunogdg 


OOL‘SP &3 93 000'E 
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1, NO 
mud, 
) pipe 
a do. 
0 do. 
» 000 
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Still in the Van! 
THE FAVORITE STOVE. 





THE “HOUSKEEPERS’ COMFORT.” 





With a practical working device for operating easily and 
THOROUGHLY a needle-valve having a FINE THREAD. 

lt is a fact well known to Gasoline Stove Experts that a 
fine thread for the valves of a Vapor Burner is ove of the 
MOST ESSENTIAL features about it. This has been a 
feature of our burper for the past 13 years. But an easier 
method of operating the needle-valve has been demanded, 
and we now present our new stove to the public with a 
new attachment for facilitating this operation, as shown 
in the above cut. The gearing is simple, and is readily © 
moved from side to side by the removable handle—open- 
ing and closing the needle—valve at will. 

Attachments heretofore brought out to attain the same 
object have operated a valve with a coarse thread, which . 
necessitates the use of a stuffing: box. 


ADDRESS, 


HULL VAPOR STOVE CO., 


CLEVELAND. OHIO. 


Trre Prowprers. 


The taal Vapor Stove Co. 

























































The Novelty Wood or Iron Combined Lift & Forcu Pump| * 









MANUFACTURERS OF 


Parlor and Cook Stoves. Lift and Moros huiies 
OF THE LATEST IMPROVED PATTERNS. 


Genera! JOKBING and MACHINE SHOP for the repairing of all kinds 
of Steam Engines, and Machinery of every description. 
For Catalogues and Price Lists address the makers, 


61 HESS, SNYDER & CO.. Proprietors, Massillon, Ohio. 
J. C. McNEIL, 


PROPRIETOR OF 


Akron Boiler Works, 


Manufacturer of 


BOILERS OF ALL KINDS, 
Also Heavy Sheet »nd Boter Iron Work. 
SPECIALTIES: 














Botary Globe 
Patent Magazine Heating Boilers, 
Repairing Promptly Attended To 
bhon 503 South Broadway, Opposite 

Buckeye Works. 84 
AKRON, O. 


Bleach Boilera, and McNeil’s | 


) 


| 





Hardware,lron,Nails:Metals 


WM. JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST bs 


NATHAN & DREYFUS’ SELY-ACTING OILERS AND LUBRICATORS, INJEO. |) 


Pennsylvania Tube Works Pipe and Boiler Flues. 






W. BINGHAM & CO... 
146; 146 & 150 Water Street, 
CLEVELAND, 0. 





a EVERY pha dep 
RAILWAY, MACHINISTS AND MINERS SUPPLIES, 


Malieabie and Cast Cas and Water Fittings. 
AND EJECTORS. 


Peet’s Open Way Vaives. 
BOSTON: BELTING CO.’s RUBBER BELTING, PACKING AND HOSE. 
ALEXANDER BROS.’ LEATHER BELTS. 
Stubs, Crobet & Rothery Files, &c., &c. 








SMITH, MYERS: & SCHNIER, 


CINCINNATI, OHIO, 


PATENT 


TERRAPIN 





Engines, | 
SAW MILLS, 
BOILERS, 


> Mating, Pll, te 


on 











eee 










sot Boiler‘W orks, 


LIMITED. 4 i 


SIAC IT, Fm... 
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tik teeal Siecoe E. C. Atkins &'Co, 















Forbes’ Pat. Peg pe Manufacturers of 
| Best Refined Cast Steel and the Celebrated 
ie Stocle. Silver Steel 
With it pipe as 1 as 6 inches can be threaded | CIRCULAR AND CROS8-CUT 


or cut to length by one man. 
No vise is required to hold the pipe. The bits | SA we uP Ss 
open when the thread 


18 cut. 
* : ; All work fully warranted. All kinds of Saws 
The bits are sharpened by simply grinding. repaired and Mill Supplies furnished. 
| Write us for Catalogue and special quotations. 


Write us for prices list, <r 
- Forb & Curti G ing machinery. 
es urtis, 206 to 216 South Illinois Street, 


ra: 81 BRIDGEPORT, CONN. INDIANAPOLIS, IND, 9-3 


The American Tool and Machine Company., 
Zyxt MALLEABLE «zz: ) = 


Agency for Tanite Emery Wheels and 








MUNSON, HAYDEN & CO.. | 84 Kingston street, Boston Mass., 


gve COLUMBUS, 0. 


aniufacturers of Refined Malleable Pron Castings of all kinds, Wire Dies, etc, 
Quality, s uarantee:' firet clase. Estimates furnished. Correspondence solicited. 


—Manufacturers of the— 


Celebrated Cabinet Turret, Screw Chasing, and Hand Lathes, 


CHUCKS, SLIDE RESTS, 


And Valve Milling Machines for Brass Finishers. 











TRIPLE he sama JIB CRANES, 








4 | Ft — ee bi Also the D. M. Weston Hydro Extracters 1 ao 
(oer aM 7) wg Manufacturers, For Woolen and Cotton Mills, Hotels,Laundries, etc. stor ¢ 
ies? Tes | / ig Machinists, | BENJAMIN F. RADFORD, Supt. © 
ef Founders. 

j ALSO, ch 
| porvichtraines Power Transmitting Machinery. 


FOR 
Railroads 
‘AND 


Shippers. 


Not ger for efficieney, 
and z half the peice of 
seen for ‘sor mae 


The W7211can paths, NA7 Oris. 


TOLEDO, OHIO. 1 


SHAFTING, 








COUPLINGS, | 
CRANES, 
And Machine Molded 


GEARS 














The Dunning Boiler 


WITH SELF FEEDING COAL MAGAZINE 
18 THE BEST FOR 


Low Pressure 
Steam Heating 


And insures a Warm House Day and Nicht. 
Over 1,500 in Use. 

Keeps Steam up Constantly. 
Manufactured at the New York Central Iron 
Works, Geneva, N.Y. 

Hl Send for Iilustrated Catalogue with full descrip- 

E tion and Price List. 
‘ AGENTS WANTED. 


N.B. tn Se solicited from Architects 
and persons building 
Mention this paper. ll 








|WARMING AND © 
VEN TILATION, 


A PERFECT SUCCESS : 
By Our Apparatus. } 
| Residence, School Buildings, ie 


Manufactories, Churches, 
Opera Houses, etc., warmed. 


24 Sizes Low-Pressure Generators, 


Mrect, Indirect, Window Radiation, ~ 
LIGHT’S PATENT. 











? 
' 


Stexwx7art ELeater Co. 


Manufacturers and Patenteesof 
STEWART’S PATENT 


B Tori Water Heater Pure 


And Water Catcher 


combined. The most efficient 
Heater in the market. Also 
manufacturers of 
SINGLE AND POUBLE 
Plunger Boiler Feed 
Pumps 
with Bronze Metal Valves 
and Plungers, with new 
device for connecting 
the Rod to Plunger, 
Send for illustrated 
Oatalogue. 
STEWART HEATER GO., 
56 to60 Mechanic Street, 
1465 BUFFALO,N, Y. 






+. 








“ey iw “a Yer 
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Plans and Estimates for Architects and 
Builders. The Trade supplied at whole 
sale, Sales doubled from year to year 
Good satis/action everywhere. ce 


The Cincinnati Steam Heating Co. 
187 West Pearl Street, 
CINCINNATI, O. 


Send for Circulars. 


ri 
VerticailSectional View of our ,Eureka 4H. E. LIGHT, President. 
Steam Generator—over 1000 ip se GEO. E. LIGHT, Treasurer. 
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2 &RSPLX READY MADE bens ae PLANES T WATER 
WW SONA YASE. Se 
Polishers’ and Machinists’ Supplies, Rub stones | WON\\\\\ANN eo 
Scene ee oe | SHOTRATTERAC Sie, Sa WOLD of 
ILLRUN WET OR DRY” Wee-field, Mass. | eee —————__ 
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